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HONOR TO WHOM HONOR IS DUE. 
Within the last two weeks announcement has been 

made of one of the most romantic and interesting 
achievements connected with the history of exploration 
since the day of Columbus. The announcement of the 
discovery of the North Pole was one which fired the 
imagination of the most torpid and stimulated the 
enthusiasm not only of scientific men, but the whole 
civilized world. 

The knowledge that this elusive goal, which has 
ba1Il€d the energies of man for so many generations, 
had at last been reached, naturally led to universal 
rEjoicings and much national pride. 

. 

Within a few days the announcement of this dis
cc,very was followed by news that another American 
explorer had reached the same goal. 

This natural feeling of exultation was, however, 
quickly dimmed by the criticisms and accusations 
which followed the first cable dispatches, which made 
it patent to all that the claim of one of the explorers 
was to be disputed by his rival, and that the public 
was to be treated to a long-drawn-out and tiresome 
controversy. 

It is unfortunate that the daily press, in its eager-
11ess for news items and for "copy," controversial and 
sensational in character, should have seized upon these 
exceptional circumstances, with a view of fomenting 
a bad feeling which was regretted by all, and that, in 
many cases, it should have taken sides, not with the 
view so much of reaching the truth as to become 
partisans in a controversy, with a view of stimulating 
circulation and private gain. This deplorable attitude 
is not confined to this country, as the same journalistic 
policy is noticeable in the foreign press. This is a 
mere condition of 'the times. 

The truth in regard to both these explorations must 
and will be known. Honor must be given where it 
be,]ongs. 

It is a somewhat unusual precedent to doubt the 
statements of discoverers, especially when they had 
been connected with any particular line of explora
tion for a period of many years. It is most fortunate, 
however, that the two parties to the controversy 
should both be Americans, and that there is no danger 
of the dispute assuming an international aspect. 

Those who are in a position to judge of these mat
ters-the scientific men who have interviewed the ex· 
plorers-are many of them of the opinion, at the time 
W(- are going to press, that the: description of the 
exploration of Commander Peary tends to confirm the 
conditions as described by Dr. Cook. 

Of all fields of human endeavor, there is none to 
which the world has been ready to accord greater re
spect than that of geographical research; and, because 
of the multiplied dangers and hardships of Arctic 
travel, the men who have pushed out farthest in the 
quest of the North Pole have been especially favored 
with national attention and municipal honors. 

With a unanimity out of all proportion to the re
sults to be obtained, it has come to be recognized that 
the most valued prize of the few that remained to be 
won by the explorer was reserved for him who should 
first set his foot upon that point which forms the 
northern extremity of the earth's axis. With the slow 
passage of the centuries, each bearing away its roll 
of men who have sacrificed their lives in the effort 
to solve the secrets that lie within the Arctic Circle, 
thE' quest for the North Pole had come to take on, 
moreover, a certain color of romance, which detracted 
nothing from its dignity as a serious scientific prob-
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lem; and the record of un wearied patience, heroic 
courage. and sublime self-sacrifice which has marked 
these centuries of polar exploration, has served to 
place both the men and their mission upon a very 
high plane of human re�ard. 

Therefore, we look upon it as most regrettable that 
the almost simultaneous announcement by two Ameri
can explorers that they had reached the North Pole 
should have set on foot an undignified controversy 
of world-wide notoriety. For here we have no mere 
difference of opinion between two private individuals. 
One of the disputants, at least, by virtue of the fact 
of his bearing a high commission in his country's serv
ice, and each of them as having but recently planted 
the flag of his country at the very peak of the world, 
must necessarily speak and act as a distinguished 
representative, for the time being, of his native land. 
Whatever of disappointment, or of fancied or actual 
wrong, may have been felt by the sender of that accus
ing dispatch from Labrador, consideration of the dig
nity of the navy and the nation should have sealed his 
lir;s. 

REPORT OF THE CHIEF OF ORDNANCE_ 

For the average civilian, the most interesting sec
tion of the last report of the Chief of Ordnance of the 
United States army will be that which deals with the 
now 14-inch gun, which for the future will constitute 
the principal weapon in our scheme of coast defense. 
Of the five guns of this type provided for by Congress, 
four are to be built of concentric cylinders assembled 
by shrinkage in accordance with the system heretofore 
in use, and the fifth is to be of the wire-wound type. 
The manufacture of two built-up and one wire-wound 
gun b well under way, and the construction of the 
other two built-up guns will be undertaken as soon as 
the forgings can be procured. 

The motive for the design of the 14-inch gun was 
the desire to produce a weapon that would not be sub
ject to the destructive erosion of the bore that charac
terizes the present 12-inch guns of high velocity, which 
is so severe that the 12-inch piece, with a muzzle veloc
ity of about 2,500 feet per second, is so badly worn 
away in the rifling after firing less than 100 rounds 
that the projectile fails to bite on the rifling and leaves 
the muzzle of the gun with m� lfficient speed of rota
tion. As a consequence the axis of the projectile fails 
to remain true to the line of flight, or trajectory, and 
the projectile itself begins to turn end over end and 
fails to strike the target head on. The rapid wear of 
the interior of the bore is supposed to be due to the 
extremely high temperature which accompanies the 
high powder pressures that are necessary to' give high 
velocity. Since the striking energy of a prOjectile is 
equal to the product of its weight and the square of 
its velocity, it is possible, by increasing the weight 
of the projectile, to decrease the velocity without a loss 
of striking energy. This is what has been done in the 
case of the 14-inch gun, which, as compared with the 
12-inch gun, firing a 1,000-pound shell at 2,500 feet per 
second, will fire a 1,600-pound shell at about 2,100 feet 
per second and with a much lower powder pressure 
and temperature. The decrease in the erosion is ex
pected to give the 14-inch gun more than double the 
accuracy life of the 12-inch gun. 

The report tells us that in the design of the 14-inch 
gun the question has arisen as to which of the two 
methods of construction gives the longer life to the 
gun, the use of a relatively large or of a relatively 
small powder chamber and propelling charge. Under 
the former set· of conditions the maximum pressure 
corresponding to the prescribed muzzle velocity will 
be appreciably less than under the latter conditions, 
but the powder charge will be correspondingly greater; 
and experience has indicated that erosion is affected 
not only by the maximum pressure of the powder gases 
but also by the weight of the propelling charge in 
guns of the same caliber. To determine which method 
to follow, tests have been made of two 2.5-inch guns, 
whose ballistic data are exactly similar' to those pro
posed for the 14-inch guns, in accordance with the two 
systems above described. These firings will be con
tinued until it has been definitely ascertained under 
which of the two sets of conditions the accuracy life 
of the gun is the longer. 

A new 6-inch, wire-wrapped rifle, with ballistics 
identical with the 6-inch rifle of the model of 1897, is 
to be built, in which the use of a superior quality of 
steel in the tube and the substitution of a wire enyel. 
ope for the steel jacket will not only greatly increase 
the elastic strength of the gun but will reduce the 
weight about 25 per cent and will somewhat reduce the 
cost. A.;new design for a 12-inch wire-wrapped mor
tar, of the same power Imt weighing 30 per cent less 
than the 12-inch mortars now in our fortifications, 
has recently been completed. The question of erosion 
is the most serious one confronting the Board of Ord
nance. Extensive tests with the 0.30-caliber rifle have 
shown very clearly that the erosion is three or four 
times as rapid with a propelling, charge of nitro
glycerin powder as with one of nitrocellulose powder; 
and that the temperature has a great deal to do with 
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the erosion is suggested by the fact that, while the 
t,,'mperature of combustion of nitroglycerin powder is 
about 3,200 deg. C., that of nitrocellulose powder is 
only about 2,500 deg. C. It is the opinion of the Board 
that, if it were practicable to so modify the composi
tion of our smokeless powders as to reduce the tem
perature of combustion, erosion would become a much 
less serious factor. Here is a problem for the chem
ist, the solution of which would win for him one of 
the richest prizes in all the history of military and 
naval inventions. 

Experiments have been carried on with the object 
of extending the accuracy life of cannon by the use 
of a rotating. band on the projectiles, considerably 
"'ider than that now employed. We gather from the 
report that the ordnance experts expect that the wider 
band will merely insure better rotation of the projec
tile when the rifling is worn, but that they do not 
anticipate that it will prevent erosion. 

The SCIENTIFIC AMERICAN has for many years been 
of the opinion that erosion is largely due to the abrad
ing effect of the rush of gases at high veloclty past 
the projectile, and that if this were prevented by a 
more perfect obturation, or closing up of all inter
stices between the shell and the gun, the erosion would 
be greatly, if not altogether, eliminated. Although the 
report makes no mention of the fact, we understand 
that experiments with a new form of rifling band act
ing in conjunction with a packing material at the base 
of the shell, have shown most encouraging results, 
regarding which we hope to give further information 
at a later date. 

THE COMPOSITION OF THE UPPER ATMOSPHERE. 

The composition of the air at great altitudes has 
long attracted the interest of meteorologists. In the 
earliest ascensions of unmanned registering balloons, 
tw� I've or fourteen years ago, attempts were made to 
secure specimens of air from the upper strata of the 
atmospt.ere. In one case half a gallon of air was 
thils collected. Its analysis showed a composition 
identical with that of air near the earth's surface. 
The system of monthly ascensions which was subse
quently instituted revealed the remarkable phen:>in
enon of the "permanent inversion layer." The diminu
tion of temperature with incr�ase of elevation, which 
was observed at all lower levels, was found to cease at 
a height of about 10,000 meters (33,000 feet) , aoove 
which level the temperature' was found to rise, Slightly 
but regularly, with increase. of elevation. This upper 
warm stratum has been found everywhere, in the 
tropical and temperate zones, near the Arctic circle, 
and over the Atlantic Ocean. 

The discovery of this singular reversal of the tem-· 
perature gradient suggested a possible difference in 
the composition of the atmosphere at high and low 
levels. The French meteorologist Teisserenc de 
Bort, although he did not share thIS opinion, under
took an experimental investigation of the subject. He 
suspended from a sounding balloon a glass tube closed 
at both ends and with one end draw� out to a fine 
point, which was sealed in a flame after the tube had 
been completely emptied of air. At a certain height 
an electrically driven hammer broke off tlle nne end 
of the tube and admitted air. The tube was then 
sealed again by the heating of a platinum wire by 
current from a small storage battery. The electrical 
contacts required to effect these operations were made 
either by the barometer at a prescribed elevation or 
by the clockwork of the meteorograph. The glass tube 
was suspended at a distance below the balloon which 
prevented the entrance of a trace of escaping hydrogen. 

In this .way specimens of air were collected at vari
ous heights in July, 1907. Another series of experi
ments was made on the Atlantic Ocean, from the 
"Otaria," but the salt contained in the sea air made 
the electrical contacts unreliable. 

The specimens collected were too small for ordinary 
chemical analysis, but they were tested, by special 
methods, for argon, neon, and helium. Argon and neon 
were found at all heights, from 26,000 to 46,000 feet. 
The characteristic yellow line of helium appeared in 
the spectrum of most of the specimens, but no trace of 
helium was found at the highest level (46,000 feet). 

.'.,. 
For the year 1911 there is being organized in Italy, 

under the patronage of King Victor Emmanuel, a cele
bration in honor of Amadeo Avogadro, this being the 
centenary of the publication of

' 
his celebrated memoir 

concerning the molecular state of gases and the well
known law which bears his name as to the change of 
volume of gases with temperature. His researches 
laid the foundation for chemical as well as physical 
theory. A committee has been formed under the di
rection of the Royal Academy of Sciences of Turin 
and it is taking measures to publish a memorial vol
ume containing his most important researches. Be
sides, there is to be erected a monument to Avogadro 
at. Turin, in which city he was born and was professor 
of sciences. An appeal for funds is made to all who 
are interested in the movement, the committee being 
headed by Senator S. Cannizzaro. 



l'EM.BER 18, J909. 

ENGINEERING. 
The total length of railway under construction or 

il11mediately projected in India is 3,222 miles, of which 
about one-third is by the British government and the 
re;;t by private companies. The estimated cost is over 
twelve million dollars. 

The replica of the "Half Moon," built to the plans 
of the late Heer C. L. Loder of the Dutch navy and 
r€cently brought over for the Hudson-Fulton Celebra
tion, is now being rigged at the Brooklyn navy yard 
under the supervision of Heer E. J. Bentham, construc
tor to the royal navy, who built her. 

The torpedo-boat destroyer "Flusser," built by the 
Bath Iron Works of Bath, Me., for the U. S. navy, has 
recently completed the first of her official acceptance 
trials over the measured knot course off Rockland, Me. 
The average of her five top-speed runs was 32.7 knots, 
while one run was made in 1 minute 46 4/5 seconds, or 
at the rate of 33.7 miles an hour. The latter is nearly 
tbree knots faster than the best speed of any boat in 
the American navy. 

The Montreux- Berne-Oberland electric railway in 
Switzerland has installed automatic gates at its grade 
crossingfl. When the bow trolley of the car comes in 
contact with an auxiliary wire run close and parallel 
to the main trolley wire, the current passes through 
the auxiliary and operates a motor mounted on brack
E'ts on the iron gate post, swinging down the gate and 
at the same time lighting lamps and ringing a bell. 
When the car has passed, the gate automatically re
turns to the vertical position. 

The Panama Canal authorities have approved the 
purchase of a 20-inch pipe-line suction dr:edge, made to 
order for use elsewhere by the Ellicott Machine Com
pany of Baltimore, but never used. This is expected 
to be in use before the end of the present year one"he 
hydraulic fill for the Gatun dam, making the fourth 
suction dredger engaged in that work, while a fifth 
will probably be added next year. When the dam is 
n��arly complete, some of the dredges will be removed 
to the central division, as the water in Gatun Lake 
ris�s sufficiently to permit dredging. It is estimated 
that some 4,000,000 tons of material can be more eco
n0mically removed than by steam shovels. 

Except for a few short distances, totaling 127 miles, 
automatic block signals now extend from the Atlantic 
to the Pacific Ocean. According to the Railroad Age 
Gazette, of the distance unprotected by this system, 
n.4 miles on the Southern Pacific in the Sierra Ne
vada Mountains uses the electric train staff. The 
next longest gap, 20 miles in length, occurs where a 
change of line is about to be made. The remaining 
gaps are due to bridges and points where changes are 
in progress. The line thus operated by the block 
system extends from Jersey City on the Atlantic to 
Oakland on the Pacific, o ver a total distance of 3,245 
miles; and it includes the Lehigh Valley Railway to 
Buffalo, the Lake Shore & Michigan Southern to Chi
cago, the Chicago & Northwestern to Council Bluffs, 
the Union Pacific Railway to Ogden, and the Southern 
Pacific Railway to Oakland. 

A very remarkable demonstration of the possibilities 
of producer-gas engines for small boats requiring less 
than 500 horse-power has recently been made by Mr. 
fl. L. Aldrich in a boat built for the purpose, the results 
being described in International Marine Engineering 
for August. The boat is 40 feet long over all, 9 feet 
beam, and 3.5 feet mean draft, and is driven by a four
cylinder four-stroke cycle engine of 35 horse-power, 
and can cover between 800 and 900 miles at an average 
s{Jeed of 8 to 9 miles an hour on one ton of pea anthra
cite. Such a plant can be conveniently and safely in
stalled on coastwise schooners in the lumber and coal 
trades, fishing and oyster boats, and the like; and in 
addition to the greater safety, with anthracite at $4 
a ton the cost of operation is about one-tenth that of a 
gl)soline engine of equivalent power with gasoline at 15 
cents a gallon. 

A train ferry service between Sassnitz in Germany 
and Trelleborg in Sweden has recently been opened, 
conveying trains across 65 miles of open sea, by means 
of which through train service from Berlin to Stock· 
holm is now possible. The ferryboats, two of which 
are owned by the German government and two by the 
Swedish State Railways, are superior in size, speed, 
and accommodations to any in the world, and carry a 
fdl train of eight cars on two parallel tracks, the 
balance being maintained while loading and unloading 
by special trimming tanks. There is almost no tide 
a f that part of the Baltic, but the height of the water 
vRries with the wind, so a double-jointed steel ferry 
bridge is provided, 160 feet long, with a large bolt in 
the seaward end fitting a hole..i.n the stern of the ferry
boat, to insure alignment of the tracks. When the 
cars are on the ferry, they are bolted down to the deck 
by special shackles, the car springs being relieved by 
screw jacks. Provision is also made for bracing them 
in heavy weather from the overhead girders of the ves
sel. The boats have complete and luxurious restau
rant and sleeping accommodation for 150 passengers, 
in addition to the car space. 

Scientific American. 
ELECTRICITY. 

Conversation by a wireless telephone, the invention 
of two lieutenants of the French navy, is said to have 
been carried on between Toulon and Port Vend res, a 
distance of 155 miles. 

The electric process iron smelter at Herould on the 
Pitt River has recently delivered a carload of pig 
iron, produced by the electric process, at $25 a ton
cheaper than it could be bought at tidewater. It is 
pronounced to be of the finest quality for casting pur
poses. 

The electric power station of the government build
ings at Washington is nearing completion. It is 
located in Garfield Park. near the Capitol, and con
nected with the legislative buildings by 7,000 feet of 
tunnels through which cables and steam pipes rum. 
'rhe tunnels are large enough for a man to walk 
through comfortably, so that breaks and other 
troubles can be quickly located and repaired. 

A transformer was short-circuited by lightning dur
ing a terrific storm at the village of Olginate, near 
Lecco, in northern Italy, on August 18th, subjecting 
the low-pressure distribution system to a voltage of 
3,000. Attempts to switch off the current by the resi
dents, alarmed by the bloWing of fuses, caused the 
death of several persons and a number of serious 
burns. 

At the Winnipeg meeting of the British Association 
for the Advancement of Science a model was exhibited 
by Mr. S. H. Schneider, which he claims will revolu
tionize the generation of electricity. It consists of a 
collapsible airtight box, which when closed sinks in 
water by its own weight. On reaching the bottom it 
is expanded by a magnet, when, being lighter than 
the water displaced, it rises to the surface, where it 
again folds up and sinks. The inventor' states that it 
full-sized "generator," weighing 600,000 pounds and 
displacing 10,000 cubic feet, would generate 50,000 
horse-power at practically no cost of ,operation. 

Electric-car motormen in Berlin are subjected to 
three weeks' training, comprising 20 hours in the class
room and 40 on the cars in each week. The course 
comprises the usual practice on a dummy platform, 
and study of every (;:Jtail of car equipment, as well 
as sufficient instruction in overhead and track equip
ment to enable the motormen intelligently to report 
accidents. After the recruit has completed the course, 
hE' must pass separate examinations by the car engi
neer and the district traffic inspector. Candidates re
ceive half pay during instruction, but to cover the 
cost of training each must deposit $16, which is re
funded in full after one year's employment. 

Judgment has just .been rendered in two suits of 
the Union Carbide Company against the American 
Carbide Company for infringements of the Willson 
product patent of 1895  and process patent of 1896. 
The patents are upheld as valid, but no infringement 
is found. Since the defendant company is exculpated 
of infringement partly on the ground that it manu
factures carbide by means of what is strictly a resist
ance furnace, and not an arc, and the complainant 
company has also long relinquished the arc for resist.· 
allce heating of the carbide materials, it will be in
teresting to see what further steps are taken by the 
latter. 

The economical importance of maintaining uniform 
load factor is well shown by comparison of the rec
ords of the Appleton, Minn., Electric Company for last 
year and for 1905, prior to the installation of storage 
batteries. In the latter part of 1905 it was found de
sirable to maintain a 

'
24-hour service, but cost of con

tinuous operation of the generating unit appeared to 
bll prohibitive. Chloride accumulators were therefore 
installed, to store the surplus power when the plant 
was run at maximum capacity during the night, and 
cl'.pable of giving out a third of that maximum for 
eight hours during the day. The gross receipts of the 
company increased by 14 per cent in the following 
year, in spite of which the fuel consumption for 1906 
was actually less than for 1905; and making due allow
ance for interest and depreciation, the net return on 
thp. storage battery investment was 14 per cent. 

The diary of a traveler from New York to Chicago 
by interurban "trolley" lines, published in the Electric 
Railway Journal of August 28th, shows that the limita
tion of electric-car lines to cities and suburban dis
tricts is a thing of the past, and that such systems are 
no longer installed to supply purely local needs or to 
feed railways. The first 115 miles was covered not 
sirictly speaking on a trolley car, although most of 
it could have been, but by the electrified New York 
Central Railroad to Hudson, N. Y., as a matter of 
convenience. Thence to Chicago all but 72 of the 1,143 
miles was traveled on trolley lines, in a running time 
of 45 hours and 24 minutes at a cost of $19.67. The 
author describes his journey as most pleasant and 
comfortable, .revealing many attractive parts of the 
country unseen by the steam-railway travelers, and 
intends to repeat the trIp, finding that the running 
time can be reduced by over 10 hours. 

SCIENCE. 
Gr�hant has studied the disturbances of respiration 

of various animals confined in an atmosphere im 
which acetylene was substituted for nitrogen, the mix
ture containing 79 volumes of acetylene and 21 vol
umes of oxygen. A pigeon died in 30 minutes, a rab
bit in 40 minutes, while no effect was produced on a 
tortoise. The respiration of frogs was arrested, but 
when the asphyxiated frogs were brought into the open 
air they soon recovered their normal condition. It 
appears from these experiments that acetylene is far 
less poisonous than carbon monoxide, but it should be . 
r8membered that poisonous gases act very differently 
on. different animals. 

. 

In a recent number of the Scottish Geographical 
Magazine a claim is made on behalf of the British 

, government to the island groups of South Georgia, 
Scuth Orkney, South Shetland, South Sandwich, and 
Graham Land, all in that part of the Antarctic con
tinent nearest to America. These islands are declared 
to be a dependency of the Falkland Islands. Here
after no whalers will be allowed to fish in those 
coastal waters or to make use of the harbors, with
out buying an annual license at the Falkland Islands. 
This is the first serious attempt to take possession of 
any considerable Antarctic area. The Antarctic coun
try is now the scene of a large reviving whaling 
trade. 

Time is a curious freak at the earth's poles, and when 
Dr. Cook says that he reached there at 7 o'clock in the 
morning of Tuesday, April 21st, 1908, his statement is 
without certain meaning. Presumably he carried 
Greenwich time, in which tables for navigation are 
calculated. So at the time of his discovery it was 
2 in the morning at New York. As this meridian runs 
to the North Pole as well as that of Greenwich its time 
also applies. So does the time of every other meri
dian, and in consequence at the same instant it was 
also 7 o'clock Monday afternoon and every hour, min
lite, and second in between until 7 o'clock Tuesday 
afternoon. At both the North and the South Pole it is 
always two days at once, and every day lasts for forty
eight hours. 

The observed acceleration of the mean motion of 
Encke's comet was at first attributed to the effect of a 
resisting medium, but subsequent changes in the com
et's motion have made this hypothesis untenable. Prof. 
Hackenberg has made a preliminary research which 
appears to indicate that the observed changes may be 
produced by the action of dense swarms of large mete
ors. Biela's comet is known to have been affected by a 
swarm or current of meteors, which doubtless caused 
the division of the comef into two parts. ' In 1906, 
Charlier published an elaborate investigation of the ac
celerations of the motions of comets which is in har
mony with Hackenberg's theory. Hackenberg promises 
soon to apply Charlier'S results to the motion of 
Encke's comet. 

A German inventor, Otto Nicolai, claims to have in
VEnted a new method of '\oi21ding aluminium, using a 
specially-prepared metal }Jaste with different ingredi
ents. At a certain heat there is formed a mixture of 
aluminium oxide and the paste which gives rise to a 
chemical compound whose· nature is not yet deter
mined. Excellent welding is obtained for the metal 
or nearly all of its alloys, without any special precau
tions. For aluminium bronzes such as are used for 
German torpedo manufacture, which contain 9 0  per 
cent copper and 10 per cent aluminium, it is required 
to add finely divided aluminium powder to the paste. 
This latter must be used in all cases in presence of a 
great excess of the metal so as to form the above
mentioned compound, to secure the proper welding 
He also solders aluminium to other metals such as cop
per, iron, nickel, etc. In this work he uses large 
pieces of metal or again thin sheet metal or wires, 
w ith good results. 

More than once it has been asserted, in good faith 
but erroneously, that diamonds had been produced in 
blast furnaces. In 1896 J. Frank treated various prod
ucts of the blast furnace with acids and obtained a 
residue composed of titanium cyano-nitride, mixed 
with brilliant . crystals, all of which, except one, were 
very minute. The crystals were not affected by mixed 
nitric and hydrofluoric acids, which dissolved the tita
nium. They showed no facets and were very fragile, 
but as they were not attacked by any acid, Frank 
assumed them to be diamonds. Nothing further was 
heard of these crystals until recently, when the sub
ject was re-examined by J ohanssen in the course of a 
study of the incrustations formed in two blast fur
nrtces, of which one had been in operation 14 years 
and the other 4 years. Johanssen endeavored to ob
htin titanium cyano-nitride, and he succeeded, but 
found that compound mixed with fine sandy particles, 
which were not attacked by hydrofluoric acid and 
were altogether similar to Frank's crystals. But the 
particles refused to burn in oxygen, fused to an opaque 
mass in the 'oxyhydrogen flame and dissolved com
pletely in fused borax. Analysis proved them to COD
sist almost entirely of alumina. 



AN AUTOMATIC ELECTRIC FOG-SIGNALING APPARATUS 
FOR RAILROADS. 

BY THE ENOJ,IHH ('OHRE8PONDENT OF THE SC:rRNTIFIC AMERICAN. 
Interesting experiments have been carried out 

upon the Belgian State Railroads with a new system 
of signaling in fogs, a system which is the invention 
of Mr. W. de Ruyter van Steveninck, a late officer of 
the Holland navy, now resident in 
Brussels. The important feature 
of this device is that it is absolute
ly automatic in its operation, the 
detonators being electrically fired 
by the train itself, and in such a 
manner that a powerful acoustic 
signal is given beside the track. 
The signal is entirely independent 
of the operator, though operative 
in conjunction with a visual signal, 
and always gives an adverse signal 
should there be any breakdown in 
any part of the apparatus. 

The detonator signal is retained, 
because it affords the most strik
ing and certain means of warning 
the crew of a passing train, and 
cannot by any possibility be mis
understood. An accident would 
therefore be directly attributable to 
willful negligence on the part of 
the engineer. 

.Fjy I. 
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circuit until the lallt wlte<'l of the train lla� palllled 
completely by. The relay then opens instantly, and 
sets everything in readiness for the next train. In 
this way useless expenditure of the cartridges is 
avoided, only one being fired for each train. 

Should the line be clear, the apparatus is cut out 
of action, and no signal is given. A detonator is fired 
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beell so (lelllete<1 that only five cartridges are 
the wheel, this alarm bell in the signal cabin com· 
m ences ringing, and cannot be arrested until the ap· 
paratus is recharged. Should the operator ignore this 
warning, and the last cartridge be fired, the whole 
of the Signaling arrangements are interrupted by 
locking the apparatus automatically, and their normal 

working cannot be restored and 
trains pass by until the apparatus 
is recharged with cartridges, unless 
the train engineer willfully ignores 
the stop signal. 

The Belgian experiments, which 
were of a searching nature, con
clusively established the efficiency 
and reliability of this ingenious 
system. 

••• 

RAT DESTRUCTION BY ELECTRIC 
CURRENT. 

Besides being harmful parasites, 
liable to work considerable damage 
wherever they take up their abode, 
rats are known to be the danger
ous agents of propagation of in
fectious diseases, especially bu
bonic plague. Invading freely any 
vessel lying at anchor in harbors 
where that terrible scourge exists, 
they will carry contagion with 
them to any port touched by the 
ship, and accordingly present a most 
dreadful danger which it is hard 
to fight. 

Many methods have, it is true, 
been suggested during the last few 
years for the destruction of rats, 
but none of these has proved free 
from serious drawbacks. "Smok
ing" by means of sulphurous acid 
gas is, for instance, liable to harm 
the cargo, while evicting the rats 
with illuminating gas is not free 

The apparatus comprises a small 
waterproof pillar box mounted be
side the track, fitted with a trum
pet facing the direction of the ap
proaching train, this trumpet being 
placed on a level with the engineer 
in the cab of the locomotive. In 
this box is mounted a large wheel, 
provided with a peripheral maga
zine capable of holding fifty cart
ridges in grooved sockets. The 
forward action of this wheel is con
trolled by a pulley and couEter
weight, which is wound up like the. AN AUTOMATIC FOG-SIGNALING APPARATUS FOR RAILROADS. from some danger to the crew. 

As it is, none of these methods weights of a clock, and which will 
make one revolution of the wheel clockwise. This 
wheel thrusts forward one cartridge at a time, the 
cartridge being brought to rest in a small space in the 
neck of the trumpet by a spring buffer. 

The detonator (Figs. 3 and 4) comprises a cartridge 
case a, to the outside of which is screwed a small 
metal cap b. In this cap is inserted a screw c, insu
lated from the cap itself by a small tube of ebonite, 
which tube also carries a short length of platinum 
wire, one end of which is soldered to the point of the 
screw and the other to the cap b, which is filled with 
guncotton. The cartridge itself is loaded with com
mon black powder, and is closed at Its outer end by a 
wad /. The insulated screw in the cap is connected 
with one terminal of the battery, and the cartridge 
cap itself with the other terminal, the circuit being 
broken at the rail. The approaching train as it passes 
the apparatus closes the circuit, either by means of 
rail contacts or a treadle placed in the track ; and im
mediately the circuit is established, the platinum wire 
in the cartridge cap becomes incandescent and fires 
the guncotton, which in turn detonates the cartridge. 
'I"he sound of the explosion is deflected through the 
trumpet, as well as the gases of ignition, while the 
wad of the cartridge is blown to the ground through 
the curved tube F (Fig. 1) . Under the force of the 
recoil the cartridge case itself is ejected from its 
sc.cket in the magazine wheel, and falls into a box 
(Fig. 1) , whence it can be easily recovered. Immedi
ately after the explosion the magazine wheel, under 
the influence of the counterbalance weight, commences 
to revolve, bringing the next cartridge into the firing 
position in the neck of the trumpet, the extent of its 
travel being arrested by the buffer already mentioned, 
which insures its coming into the correct firing posi
tion. This brings the apparatus into firing pOSition 
a�ain. The empty cases can be collected, and may be 
recharged, which serves to reduce the working cost of 
the system. The rail 
contact can be placed 
either alongside the de-
tonating apparatus or 

cnly when the signal arm is at danger, or when the 
Signaling arrangement breaks down. 

It is obvious that the apparatus may be set at some 
distance from the signaling operator's cabin, the occu
pant of which, through not hearing the explosion, may 
not know whether the signal is fired or not. This 
event is ingeniously guarded against by means of 
an alarm to the operator's cabin, which gives indica
tion that the explosion warning has been communicated 
to the engineer of the train. Directly the detonator is 
fired, a contact is closed and a circuit established with 
an electric alarm bell placed in the signal cabin. This 
bell continues ringing until the operator acknowledges 
the intimation by breaking the bell circuit by the 
movement of a switch. Similarly, intimation of the 
cartridge exhaustion of the magazine wheel is con
veyed to the signal operator. When the magazine has 

Top view of trap with lid raised, showing 
electrocuted rat. 

lEnds itself to general use at any place infested by the 
fearful rodent. 

A Viennese engineer, Herr von Florentin, Baron of 
Biederheim, has recently performed, in the presence 
of representatives of several administrative bodies, 
the Imperial Navy Office, etc., at the Charlottenburg 
Municipal Electricity Works, some interesting tests 
on an extremely original device, by which the rats (or 
any other vermin) are literally electrocuted. 

This patented apparatus takes advantage very in
geniously of all peculiarities of the rodent. Attracted 
by curiOSity toward an electric lamp or by gluttony 
tcward an appetizing morsel, the animal itself closes 
the current bound to kill it in a maximum of 50 to 60 
seconds. Access to the apparatus is always free, even 
after this has been filled with several electrocuted ani
mals, and, as shown by experiment, no rat caught by 
the electric trap succeeds in escaping its fate. 

One of the most interesting features of this scheme 
is that continuous, alternating, or three-phase currents 
of low tension, e. g., 110 to 120 volts, are quite suffi-
cient to electrocute the animals. Such currents are 
available at present nearly everywhere, and especially 
011 board ship. Should no electric installation be 
available, it would be sufficient to provide a small ac
cumulator battery, which in spite of its lower tension 
would produce quite similar effects. 

The apparatus can be so arranged that the electr(}
cuted animal itself signals its execution to any desired 
place, advising the watchman by an electric bell, or 
thE; lighting of a red incandescent lamp, that there are 
some killed animals to be removed. The low tension 
of the current excludes any danger to men, and pre
vents any accidental electrocution of domestic ani· 
mals. 

The photograph reproduced in Fig. 1 shows the mo
ment the rat prepares itself to enter one of the pigeon
holes of the apparatus. Fig. 2 represents the electric 

trap open, with an elec
trocuted rat. 

This invention is ex
ploited by a company in 
Charlottenburg. . 

••• 
some distance in advance 
thereof, according to the 
prevailing conditions. Al
though the circuit is 
established and the de
tonation is produced as 
the front wheel of the 
engine passes over the 
contact, and the appar
atus immediately resets 
itself, subsequent firing 
by each successive vehi
cle of the train is avoid
ed by means of a relay, 
which cuts out the whole 

Entrance side of trap with rat about to enter. Smaller fol'Dl of trap with single entrance. 

H. R. Weersma has at
tempted a new determina
tion of the solin apex, or 
the point toward which 
the sun and planets are 
moving. He finds, for 
the apex, the co-ordi
nates : right ascension 
267. 7  deg., declination 
+31.41 deg. The point 
thus defined is in the con
stellation Hercules, near 
the star Nu Herculis. BAT DESTRUOTION BY ELECTRIC CURUNT. 
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,�LE OUTLOOKS FOR ARTILLERY TRAINS. 

BY DB. ALFRED GRADENWITZ, 

A novel type of portable outlook for artillery traills 
has been recently designed by a German firm, the 
object being to allow men to note the effect of their 
own fire. 

As shown in Fig. 1, the limber-pole of a field gun 
may be used as an observing station. The cartridges 
are carried in the limber case. The pole is hinged 
so that it can swing vertically. A special foot sup
ports it on the ground. 

Before erecting the pole a rope ladder with a shield 
is fixed in place. The rope ladder is tightened auto· 
matically as the pole is swung into position. The pro
tective shield, when not in use, is carried in front on 
the gun limber arms and on the case frame, and at the 
same time serves as a foot rest for the men seated 
on the limber. All the instruments used for observa
tion are carried in receptacles below the foot rest as 
well as in the limber case itself. 

The operator is equipped with a strap and hook,by 
means of which he attaches himself to the pole. The 
rope ladder may be fitted at the top with an additional 
seat consisting of two rope ends and a transverse beam 
on which the operator may seat himself (see Fig. 2). 
Instead of a rope ladder, the pole 
may be provided with lateral rungs 
which, when out of use, are folded 
and received in recesses, thus 
eliminating any risk of injuring the 
horses. 

Fig. 2 represents the limber of a 
15-centimeter howitzer. The ob
serving station is similar to the 
one shown in Fig. 1, with the ex· 
ception that it is made up of two 
poles fastened end to end. 

In Fig. 3 an ammunition caisson 
is represented for individually lo
cated field guns. These can be 
turned up so that the bottom con
stitutes the front of the shield. 
The armor is thicker in front than 
on the sides and roof. Below the 
bottom is located the box contain-
ing the observation ladder, which 
is likewise armored. The ladder 
is of the telescopic type, and can 
be extended and collapsed by 
means of a tackle. It is equipped with a top seat, 
telescope support and map table, all foldable. 

Fig. 4 represents a three-section observation car. 
The observation ladder is swung up by means of a 
winch and tackle. Because of its height, the ladder is 
held by guy wires. All the necessary instruments 
such as telephones, etc., are installed in the driver's 
box. 

It may be said that observation wagons are by no 
means new. In fact they have been used as far back 
as in the fifteenth century for scaling the walls of 
fortresses. Later they 
were used in fighting 
fire, and now we find 
them restored to their 
military dignity . 

.. . 
-

Cinematophthallllia. 

The illusion pro
duced by the cine
matograph is ex
plained by the per
sistence of luminous 
impressions on the 
retina. The dura
tion of the impres' 
sion varies according 
to the intensity of il
lumination, the fre
quency . of interrup
tion, and various 
other conditions. Its 
average value is 2/45 

second. In order 
that the moving 
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acter. These troubles are fortunately not very seri
ous. Dr. Ginestous describes several forms. The first 
form is essentially temporary, and consists chiefly in 
lachrymation and photophobia, which compels the 
patient to close bis eyes. The trouble begins with 
the passage of the first picture across the screen. In 
most cases the closure of the eyes for a few seconds 
is all that is required. The spectator appears to ac

that the persistence of impressions on the retina de
pends upon the size of the retinal image, and that the 
persistence is less for near than for distant objects. 
Consequently, in a moving picture hall, the seats near
est the screen are not the best. 

Ill. Fatigue is caused by luminous impressions 
which are too strong or too weak. According to 
Charpentier's researches, the persistence of luminous 
impressions diminishes as the illumination increases, 
and conversely. This law is confirmed by the phenom
ena of moving pictures. Bright and strongly-illumin· 
ated images are more fatiguing than others, and most 

custom himself, and adapt his retina 
to the new task which is imposed upon 
it. In a second and more lasting form 
of the malady, this retinal adaptation 
is impossible. As soon as the eyes are 
reopened, the symptoms reappear. Some 

fatiguing of all is the abrupt transition from black to white, 
or from dark to bright. 

watering of the eyes and slight redness of 
the conjunctiva persist after leaving the 
hall, but in most cases the symptoms 
rapidly disappear. In a third and still 
more prolonged type, a true conjuncti
vitis persists for two, three, or four 
days. It is usually accompanied 

IV. According to the theory of the cinematograph, it is 
necessary to produce a regular and rapid alternation of 
images and eclipses. In order to obtain these results, the 
edges of the moving film are perforated with holes 4/5 
inch apart, into which mechanical fingers enter and 
thus regulate the movement of the film and hold it 

with redness, burning and itching, 
lachrymation and photophobia, but 
without aggulutination of the eye-
lids. Finally, in rare cases, 

Fig. 4.-Three-section observation ladder. 

there are troubles of accommodation, accompanied by 
headache and great difficulty in reading, writing, and 
seeing near objects. 

Ophthalmias of this sort are not usually alarming. 
In most cases they heal rapidly, even without any 
treatment, and the most obstinate cases yield to very 
mild treatment. The best remedies are rest and mild 
eye-washes containing cocaine and adrenaline. The 
principal causes of the difficulty must be sought in the 
operation of the cinematograph. 

1. Defects in sharpness of the pictures or in focus-

during the necessary period. But in time these perfora
tions become worn and a certain amount of play re
sults, which causes vibration and blurring of the 
images. This fault, apparently trivial, is increased in 
direct proportion to the magnification of the pro-

jected image. • 

V. In order to prolong the spec
tacle, some operators move their 
films with the minimum speed 
physiologically necessary to pro-
duce the persistence of the retinal 
images. Hence the eye is com
pelled to make an effort to retain 
and superpose the successive pic
tures, and this effort necessarily 
causes retinal fatigue. The wear
ing of blue glasses has been recom· 
mended, in order to avert these in
conveniences. The director of the 
Pathe establishment at Bordeaux 
suggests moving the hand, with 
the fingers separated so as to form 
a perforated screen, before the 
eyes. Dr. Ginestous rightly re
marks that this device is not very 
practical. 

The evil is not very great; it 
suffices to recognize its existence. 
Those persons whose eyes are 

fatigued by viewing movirig pictures, have always the 
recourse of giving up this form of amusement. There 
are many worse privations.--Cosmos. 

. 1. I •. 

Seeing by Telephone. 

To allow people conversing by telephone to see one 
another is known to be the ultimate goal of those in
ventors to whose labor we are indebted for the evolu
tion of telephotographic apparatus, As the problem 
did not so far admit of any practical solution, inven
tors have, in fact, been satisfied with transmitting, by 

w i re, photographic 

scene shall be repro
duced in a lifelike 
manner before our 
eyes, the pictures 
must move before 
the lens and follow 
each other at inter
vals a little smaller 
than 2/45 second, so 
that one impression 

Fig. I.-Single-section ladder and shield. }'ig. 2.-'fwo-section ladder. Fig. a.-Telescoping ladder. 

p i c  t u res, diagrams, 
handwriting, and the 
like, According to 
reports just received 
from Denmark, a sat
isfactory solution IS 

now offered. In fact, 
two young Danes (the 
brothers Andersen) 
recently called at the 
offices of Politiken, 
the well-known Cop
enhagen daily, in or
der to submit to the 
editor the principle 
of their idea, particu· 
lars of which cannot 
yet be given out. Un· 
like the Korn appar
atus, optical trans· 
mission, according to 
their scheme, is not 
effected by means of 
any material sensitive 
to light, such as selen
ium, nor is a picture 
produced by photo
graphic or mechani
cal means as in all 
the apparatus so far 
suggested. Transmis
sion, in fact, takes 

still remains when 
its successor arrives, and thus the pictures blend to
gether, to a certain degree. 

This series of rapid and brief excitations produces, 
in time, a certain fatigue of the eyes and more or less 
pf:rsistent ocular troubles. A French physician, Dr. 
Ginestous, has studied these troubles and given the 
mune of cinematophthalmia to affections of this char-

PORTABLE OUTLOOKS FOR ARTILLERY TRAINS. 

ing the projecting apparatus make the seeing of mov
ing pictures difficult and painful. The negatives 
should be as sharp as possible, for the corresponding 
positives are magnified in projection to nearly one 
hundred thousand times their area, and the defects of 
sharpness are magnified in the same proportion. 

II. Place of the spectator. Charpentier has proved 

any objects situated at the 

place simultaneously, 
so as to .reproduce 

sending station in their 
natural colors and motions, their dimensions, how
ever, being reduced. 

The apparatus is connected by a contact with the 
telephone wire, when the acoustic or optical currents 
ca.n be thrown alternately through the line, The 
operator is thus able at will to show himself, or tq 
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bring before the eyes of the person at the other end any 
objects he may like to show him. As the apparatus, so 
far from being necessarily located immediately beside 
the telephone, can be used within a considerable 
range, provided the contact be obtained, the possibili
ties of this invention are obviously many. Further de
tails will be awaited with interest. 

• � .  a. .. 
Fake Discoveries. 

BY A. F .  KUNBERGER. 
In the January, 1909,  number of the Journal of In

dustrial and Engineering Chemistry appeared an edi
torial, its contents being given here in part : 

"The agitation against so-called patent medicines, 
which culminated in the National Food and Drug Act 
of 1907,  also has served to awaken the public to the 
many deceptions which are being practised, and the 
many worthless preparations for general domestic use 
which are on the market. The results of this move
ment have been, first, to force a great many of the 
more palpable frauds to be withdrawn from the mar
ket ; and, second, to provide for the correct labeling 
of all others, so that the purchaser may be in a posi
tion to buy intelligently. Only those materials, how
ever, which may be orlassified under the head of food 
an d drugs for the human system come within the 
scope of this legislation." 

The writer mentions fake remedies offered in the 
market for tb e treatment of hard water for boilers 
and other products used in quantity in the industries. 
He concludes with an appeal to the chemical profes
sion to take measures to suppress these chemical 
fakes, both by legislative and educational means. It 
is hard to see why people are so easily led into believ
ing statements made in advertising literature, even 
if indorsed by those in positions of importance, who 
either out of ignorance or indifference have failed to 
investigate tests made in their presence before going 
on record as having witnessed them. 

Some years ago a sample of a chemical supposed to 
render wood fireproof was submitted to us for analysis. 
A careful examination proved it to be common table 
salt, for which a price of 25 cents a package ( about 
one pound) was asked; and undoubtedly was paid by 
scores of buyers. We know, of course, that salt acts 
t,) a certain extent as a protection ; but by no means 
does it make wood fireproof, and at the best it is 
worth less than 1 cent a pound. Some time later two 
samples, one a pink and the other a blue chemical, 
w ere submitted to us for examination. A circular 
stated that the blue chemical added to gasoline would 
render it non-explosive ; the same was claimed for 
the pink chemica] if added to kerosene or coal oil. 
The circular also contained a number of testimonials 
from persons whom one would expect should know 
bEtter, but undoubtedly they were not thinking deeply 
enough to consider what harm could grow out of their 
indorsement. One of the testers, the chief of the fire 
department of one of our large eastern cities, stated 
that in his preS€nce the chemical was placed in a can 
containing gasoline, the fluid being ignited in the can 
f�nd poured into another containing gasoline without 
exploding either of them. We wish to state that the oil 
termed gasoline is not explosive, and if ignited in an 
open can will burn with III smoky flame, so there was · 

no merit in the m aterial added. It is entirely differ
ent if gasoline which has been kept in a partly empty 
can for some time, is brought in contact with a lighted 
match or candle, or if the can should be opened near a 
flame or light of any kind, as an explosion will be 
the result of such carelessness. ·The explosion is due 
to the gases formed in the can, and these mixed with 
air are highly explosive.; but nothing known at pres
ent will prevent this except precaution. And if there 
were a remedy, it would naturally have to destroy 
the qualities of the gasoline which make it valuable ; 
that is, its ability to vaporize rapidly and at a low 
temperature. We made an analysis of both chemicals, 
w hich were offered at 50 cents a bottle containing less 
than an ounce of material, and found them to be com
Iiton table salt, dyed the colors above mentioned. 
What attracts the attention of the general public at 
present is a material supposed to make ashes burn. 
It is sold, and to our personal knowledge was bought, 
at very fancy prices. We took the trouble to analyze 
a package, and found that it contained powdered cal
cium carbide with 30 per cent of free lime and coal 
dnst. Whether these impurities were purposely mixed 
or their preS€nce was due to an. inferior grade of car
bide, we did not consider SUfficiently important to in· 
vestigate. Any person of average intelligence ought 
to know that ash is a mineral admixture of coal and 
is non·combustible. All statements made by careless 
investigators to the effect that the addition of any of 
these compounds to their coal increased the caloriflc 
O !' heating power are ridiculOUS, and the good results 
exist only in the imagination of the user. The effi· 
cient way to obtain all the heating value contained in 
the fuel is to have proper grates and draft facilities, 
an d to keep them clean. Clinker and ash should be 
removed by frequent raking, since too hard raking 
ca rries a large quantity of unburnt coal into the ash. 
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There are hundreds of other compounds of a similar 
nature, which flourish long enough to fill the pockets 
of the "discoverer," and we cannot caution the reader 
too emphatically to stop to consider the feasibility of a 
so-called discovery before buying it and recommend
ing it without having seriously investigated its merits. 

• I e ,  • 
A. Remarkable Nne Fish. 

A very peculiar fish ( Tetrodon !ahaka) ,  which is 
called "fahak" by the Arabs, is found in large numbers 
in the Nile at high water. The fahak belongs to the 
group of globe fishes. In its normal condition it is 
ten or twelve inches long and of elongated shape. A 
thick mucus covers its entire body, with the excep
tion of the abdomen, which bears numerous spines. 
The fish has a thick head, with a broad forehead and 
I!rotruding eyes. The dorsal and anal fins are small, 
cirCular, and transparent ; the caudal fin is larger, 
and of orange yellow color. In general, the colors of 
th e fahak are bright and harmonious. The back is 
very dark blue, the sides are striped blue and orange, 
the abdomen is yellow, and the throat snow white. 
The mouth is of peculiar shape, each jaw being divided 
in the m iddle, so as to produce the appearance of four 
large teeth, whence the name Tetrodon, meaning four
toothed. 

The most interesting peculiarity of the fahak is its 
power of inflating itself like a balloon, by drawing in 
a large quantity of air. Usually it swims in the man· 
ner of other fishes, but when danger threatens it rises 
quickly to the surface of the water and begins to 
pump air into an extension of the gullet. By this 
means the abdomen of the fish soon becomes so greatly 
distended that it exceeds the rest of the body in size. 
The fish loses its equilibrium, turns over, and floats 
on its back, and at the same time the spines of the 
abdomen are erected. By this transformation .he 
fahak is protected against the attacks of its enemies. 
If one of these seizes it, the aggressor is wounded by 
the spines and thenceforth leaves the unpleasant crea· 
ture alone. If the inflated fish is grasped by the hand 
it endeavors to draw- in still more air, as if it were 
well aware of the importance of this action to its 
safety. When the danger is past, the air escapes 
w ith a slight hissing noise, and the fish gradually reo 
sumes its normal form. 

The fahak is found in many streams of West Africa, 
but most abundantly in the Nile, which it ascends 
from the Mediterranean. It penetrates into the irri· 
gating canals and ditches, and there lays its eggs. 
When the flood subsides, great numbers of the fish 
are left stranded and become the prey of birds of all 
sorts. They are also eaten by the peasants. Occa· 
sionally the use of the fish as food appears to cause 
poisoning. There is a story of two American sailors 
who died soon after eating the liver of the fahak. 
Such cases, however, appear to be very rare, and they 
are perhaps to be attributed to the use of decomposed 
fish. On the other hand, the_tugu fishes, or Japanese 
species of Tetrodon, are extremely poisonous. As in 
the case of the European barbel, the muscular flesh is 
h armless, but certain other parts, especially the roe, 
liver, milt, but also the skin, abdominal wall, and in· 
testines, are so poisonous that they have been used in 
Japan as a means of suicide and murder from time 
im memorial. In the Asiatic seas fugu poisoning often 
occurs among sailors and natives, and in Japan the 
sale of all species of Tetrodon is forbidden by law. 
The fahak is a great source of delight to the Egyptian 
children, who drive the inflated fish around and harry 
them until they literally burst. The children also in· 
flate the dried fish and make handballs of them. The 
fahak is often found in curiosity ahops, where it is 
bought by travelers as a memento of the land of the 
Pyramids. The fahak was known to the ancient 
Egyptians. . Its representation occurs twice on the 
walls of a temple at Deir·el·Bahari. 

• • • • • 
Photographic Dyeing. 

Sunlight, which destroys many organic coloring mat· 
ters, also converts some colorless and soluble inorganic 
compounds into insoluble colored substances, which 
may thus be fixed in the interior of tissues. Many ex· 
periments in dyeing flbers and fabrics by the agency 
of sunlight have been made, especially by Persoz and 
Grueve. The following are some of the results ob· 
tained : 

Sixty parts by weight of sulphuric acid were added 
to a solution of 120 parts of potassium bichromate in 
1 ,000 parts of water. White wool and silk fabrics 
were dipped in this solution, dried in a dark room 
and exposed to sunlight. A beautiful light shade of 
brown was produced by from 10 to 20 minutes' expo· 
sure. 

Prussiate of potash gives a medium shade of blue. 
If white cloth impregnated with this salt is exposed 
to sunlight under thick paper bearing a cut-out pat· 
tern, the design is reproduced in blue on: the cloth, 
which is then rinsed in water to remove the unaltered 
}JrlISsiate from the parts which were covered by the 
paper. 
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Grueve found that very permanent shades of buff, 
blue, green, and gray can be obtained from ferrocya· 
nides, and brownish violet, black and olive from chro
mates. For blue, the fabric is dipped in a solutioJil 
containing 60 parts by weight of potassium ferrocya· 
nide, 80 parts of tartaric acid and 24 parts of ammo
niacal perchloride of tin, with more or less water, 
according to the shade desired. A short exposure to 
sunlight develops the blue color. 

For green, sulphuric acid and an ammoniacal salt 
are used in connection with the ferrocyanide or yel· 
low prussiate of potash. Buff shades are obtained by 
producing blue, as above, and treating the dyed fabric 
with caustic alkali, which converts the blue compound 
into yellow ferric oxide. 

Gray and "mode" tints are produced by treating buff 
( obtained as described above) with an infusion of nut 
galls or Cam peachy wood. Silk fabrics can be dyed 
in various shades of brown by impregnating them with 
copper chromate and exposing to sunlight. 

The experiments prove that a certain quantity of 
moisture is required to produce brilliant colors with 
short exp..,sure. Probably many substances which ' are 
employed in photography would produce desirable reo 
suIts in dyeing, but they are too expensive to be used 
for that purpose. 

" . 0  • •  
The Current Supplement. 

The opening article of che current SUPPLI£MEN'l', No. 
1759, is devoted to a very exhaustive discussion of the 
w onderful aeronautical meeting at Rheims, France. 
Some splendid pictures of the more prominent aero
planes in flight are presented. One of these photo· 
graphs shows no less than three flying m achines in 
the air. One of the most remarkab1e papers read be· 
fore ·the Winnipeg meeting of the British Association 
for the Advancement of Science was that of Prof. 
Ernest Rutherford. In this paper he explains very 
lu cidly how the modern scientist measures the atom, 
The electrolytic rusting of iron is discussed by Alfred 
P Morgan. N. W. Greenway writes on the compara· 
ti ve weights of reciprocating and turbine ma �hin' 
ery for marine work, The most notable project for 
irrigation yet undertaken by the United States Recla· 
mation Service has at last been completed, and will 
be thrown open to the public on September 23rd, for 
which reason Albert Wilhelm's excellent illustrated 
article on the subject of the Gunnison �"oject ( the 
project ill question) should be read with some inter· 
est. Prof. Albert F. Ganz of the StevenE' Im'titute of 
Technology writes thoughtfully on the progress in 
electric current development in the artificial lighting 
field. A good practical article which will be read · 
with profit by the amateur -is Clarence Biggs's "Fit· 
ting Electric Bells." Dr. D. T. Macdougal of the Car· 
negie Institution, one of our greatest biologists, writes 
on aridity and evolution. Prof. T. J. J .  See has the 
distinction of being what may be called an astronomi· 
cal revolutionist. In a paper entitled "The Origin of 
the Satellites" he sets forth his theory that satellites 
are in reality captured bodies, and that they did not 
spring from parent planets as we now suppose. 

.. � . .  ., 
Oftlclal Meteorological SU UlUlary, New York. N. Y . , 

August, 1 909. 

Atmospheric pressure : Highest, 30 .36 ; lowest, 29 .50 ; 
mean, 30.01.  Temperature : Highest, 93 ,  date, 9th ;  
lowest, 58 ; date, 4th ; mean o f  warmest day, 83 ; date, 
9th ; coldest day, 6 2 ;  date, 17th ; mean of maxim urn 
for the month, 78 . 7 ;  mean of minimum, 64 .5 ; absolute 
mean, 71 .6 ; normal, 72.6 ; deficiency compared with 
mean of 39 years, 1 .0 .  Warmest mean temperature of 
August, 77 in 1900 ; coldest mean, 69 in 1903.  Abso· 
lute maximum and minimum of August for 39 years, 
96 and 51 .  Average dailY excess since January 1st, 
1 . 3 .  Precipitation : 7 .94 ; greatest in 24 hours, 5.05 ;  
(late 16th·17th ; average for August for 39 years, 4 .64 .  
Accumulated excess since January 1st, 1 .15 .  Greatest 
precipitation, 10.42, in 1875;  least 1 .18 ,  in 1886.  Wind : 
Prevailing direction, northwest ; total movement, 7,610 
miles ; average hourly velocity, 10 .2 ; maximum veloc· 
ity, 40 miles per hour. Weather : Clear days, 13 ; part· 
ly cloudy, 10 ; cloudy, 8 ;  on which 0.01 inch or more 
of precipitation occurred, 9. _ Thunderstorms : 13th, 
20th. Mean temperature of the summer, 71.83 ; nor· 
mal, 71 .90.  Deficiency, 0.07 .  Precipitation, 13.09 ; nor· 
mal, 12.17.  Excess, 0.92. 

.. . .. . •  
The "Panflex" spring wheel, invented by Hon. R. C. 

Parsons, of turbine fame, shown in operation at the 
recent conversazione of the Royal Society, is an in· 
vention which has for its object the easy motion of a 
vehicle when run at low or high speeds. This ease of 
motion is due to the springs being capable of deflec· 
tion in every direction. The wheel is exceedingly reo 
liable, according to its distinguished inventor, and 
not subject to bursts or punctures, prevalent in the 
case of wheels fitted with pneumatic tires. The wear 
and tear . are small, and should a spring break, which 
jt; seldom the case in practice, another can be in-. 
serted in a few minutes at a very sman cost. 
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4 SLIGHT ERROR CORRECTED. 
To the Editor of the SCIENTIFIC AMERICAN : 

On page 125 of the SCIENTIFIC AMERICAN of August 
21st is an article headed "A Record Cross·Country 
Motor-Boat Trip," in which you place the location of 
dam No. 6 at Rochester, Pa. Dam No. 6 is lO'Cated 
about five or six miles below Rochester; while dam 
No. 5 is located at Freedom; about one and one-half 
mil es above Rochester, and twenty-four miles below 
Pittsburg. This is a small error, and perhaps need 
not be corrected. My only excuse is that I am an in
terested reader of your paper and have a few moments 
time to spare. DEWITr HOWE. 

Freedom, Pa. 
• • • • • 

A HEAT PARADOX. 
'1'0 the Editor of the SCIENTIFIC AMERICAN : 

The fact can be discovered by the physical experi
ment, that if a conducting rod is heated, and then 
partly cooled very rapidly, the quick cooling> will in
crease the temperature of the still hot adjacent section. 

Therefore, a paradoxical phenomenon of heat being 
directly generated by cold can be demonstrated, which 
depends on the conductivity of the rod and the pro
portion of the part cooled. 

The degree of this increp 'le of temperature is di
rectly proportional to the heat of the rod and the de
gree and the quickness of the cooling. 

Force used by the heating, in expansion, is retrans
formed into heat, of rapid contraction, by quick cool
ing, and is conducted along the rod faster than the 
cold, it being yet partly hot, and increases it in tem
perature that can be measured, which proves that force 
from the rapid contraction caused by the quick cool
ing is conducted along the rod as heat. 

Lucerne. A. F. WOOD CHENOWETH. 
• .  e . •  

EARLY SUGGESTIONS OF INVADING ENGLAND BY 

BALLOON. 
To the Editor of the SCIENTIFIC AMERICAN : 

The recent crossing of the English Channel by M. 
Bleriot has aroused worldwide attention. It may be 
iRteresting to know that in June, 1803, Boulard and 
Le Campion, two French cartoonists, predicted the in
vasion of En gland by a balloon. Boulard's drawing is 
entitled "La Thilori�re or the Descent on England. 
Design foc a . Montgolfi�re (balloon) capable of carry
ing 3,000 men and which will cost only 300,000 francs. 
There will be fixed to it a lamp which will give out 
a volume_ of flame sufficient to prevent its cooling. 
Extracted from the Publiciste of Thursday, 13 Prairial 
vf the year XI. [2 June, 1803.] Paris, chez Boulard, 
No. 175 Rue St. Denis, etc." Caml'ion's picture, design
ed and engraved by Echard, is called "The Tower of _ 
Calais, new aerostatic machine constructed by M. Ro
main by order of the government, to cross from France 
to England in conjunction with M. Pilatre de Rozier." 
A third and still more curious plate shows the inva
sion of England as carried out by the combined opera
tions of warships, flat-bottomed boats, and balloons of 
all shapes and sizes, w)lile cavalry and artillery ap
proach Dover through a subterranean passage. A 
glance at these cartoons, which are reproduced in 
Messrs. Wheeler and Broadley's interesting work en
titled "Napoleon and· the Invasion. of England," shows 
that the Frenchmen of that period had some gift of 
prophecy, failciful though it was. Although no air
ships have been. built to carry 3,000 men, still Zeppe· 
lin's exploits come close to realiZIng the dream of 
the French artist. GERALD ELLIS CRONIN . 

Brooklyn, N. Y. 
. . . ' . 

SHEET LIGHTNING. 
To the Editor of the SCIENTIFIC AMERICAN : 

In connection with Mr. A. A. Graham's letter in 
the issue of August 28th, 1909, I would like to say 
that the facts at our disposal at the present time 
would seem to . indicate that sheet lightning is to be 
expected at high altitud3s. 

First. The atmosphere is very rare. 
Second. It is probable that the atmospheric dust, if 

not wholly lacking, is present in but small quantities, 
of the lightest material. 

Third. The temperature is low and the clouds are 
very apt to consist of minute ice crystals. 

' 

If it is correct to reason from the laws governing 
the discharge of 

-
an induction coil; we may draw the 

following conclusions : 
Likening the chain lightning to the so-called spark 

of the coil, we can safely say that such a discharge 
. is unable, owing to the lack of dust, to form an in

c8-ndescent path. 
If the sheet lightning is compared with the brush -

discharge of the coil, the following facts are brought 
out. : 

The thinness of the air would tend to produce sheet 
lightning. 

The clouds of ice crystals, having insulating prop· 
�rties, would perhaps act in much the same way as a 
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piece of varnished cambric placed between tke ter
minals of a coil. 

Such discharges would be noiseless. 
In conclusion, I would like to ask if any of your 

readers have satisfactory explanations of the coloring 
(violet to yellow) of lightning flashes. 

Pine bur, Miss. 
-

W. H. DUNN. 
. ' . '  . 

LATIN-AlIIERICAN TRADE. 

To the Editor of the SCIENTIFIC AMERICAN : 

Do you know that the total foreign trade, exports 
a,nd imports, of the twenty-one republics, including 
th e  United States, in 1907 was $5,500,OOO,OOO?  

Do you know that of  this, the share of the twenty 
Latin-American republics was $2,077,OOO,OOO ? 

Do you know that these figures show that Latin 
America does more than one-third of the total com- ' 
merce of the American republics, divided as follows : 

Exports to foreign lands . . . . . . . . $1,072,000,000 
Imports from foreign lap.ds . . . . . .  1,005,000,000 

Do you know that further analysis of these figures 
shows a total foreign trade between Latin America 
and the United States of $558,OOO,000 ? 

Do you know that this total represents only about 
one-fourth of the total foreign trade of the sister re
publics of the United States, divided as follows : 

Exports to the United States . . . . .  $318,000,000 
Imports from the United States . . 240,000,000 

Do you know that these figures show a balance of 
trade against the United States of approximately $78,-
000,000 a year? 

Do you know that the Latin-American countries 
bought last year from other nations than the United 
States $756,000,OOO ? 

Do you know that from the United States these coun
trie� purchased only $240,OOO,OOO ? 

Do you know that Latin America purchased more 
than three times as much from other countries as 
she did from the United States? 

- This demonstrates the great possibilities of trade 
development for the United States in Latin America. 

John Barrett, in a speech bet ore the Trans-Missis
sippi Commercial Congress in San FranciSCO, October 
6th, 1908, said : 

"Without unwarranted enthUSiasm, let me point out 
to you my confident belief that the next ten years 
will be a Latin-American decade-that all the world -
w ill be then studying and watching Latin America as 
it now does Japan and the Orient, and that a material, 
economic, intellectual, and political advancement will 
be witnessed in Latin America which will rival what 
has been accomplished in the United States. Were 
it not for the lamentable ignorance which prevails 
throughout the United States in regard to the peoples, 
institutions, resources, and governments of this sec
tion of America, this statement would not seem in 
the least surprising. Those of us who have traveled 
fr om Cuba to Chili and from Brazil to Bolivia are 
keenly aware that this great onward movement has 
already begun, and that Latin America has entered 
upon a new era of. splendid activity and world-wide 
in fluence. 

"Twenty republics varying in size from the area of 
Brazil, which is larger than that of the United States 
proper bi 200,000 square miles, to Salvador, the small
est, which would take in Rhode Island six times over, 
h.'lving a combined population of nearly seventy mil
lions, and a foreign commerce valued at more than $2,-
000,000,000 per annum, are going ahead so rapidly that 
no man can safely prophesy the limit of what they 
will- accomplish during the next ten years. Gifted 
with a variety of . climates and of resources, blessed 
with a marvelous intermingling of cool plateaus and 
tropical lowlands, provided with vast navigable river 
systems and long extent of accessible coast line, sup
plying numerous important products which the rest 
of the world must purchase, and possessing great min' 
eral wealth and a people of deep sympathies and high 
intellectuality based on an old lJ.nd worthy civiliza· 
tion, they all challenge our best study and keenest 
appreciation." 

I am indebted to the International Bureau of Ameri
can Republics for the above data. 

New York, N. Y. ALFRED J. THOMPSON. 
• • • • • 

TREES AS WITNESSES IN EARLY SURVEYING. 

To the Editor of the SCIENTll'IC AMERICAN : 

Your very interesting account of "Making a Tree to 
Speak," in the issue of the SCIENTIFIC AMERICAN of 
August 14th, is rendered more complex in Pennsylva
nia than in the West for two reasons : First, by the 
system of ' surveys, or rather the lack of system in 
the early surveys; and second, by the fact that they 
are much older, and consequently much harder for a 
surveyor to determine. Throughout northern and east
ern Pennsylvania the surveys were made at dates 
varying from 1749 to 1804. The earliest surveys were 
isolated tracts, usually taken up by settlers, and sur
veyed by authority of warrants granted by the Pro
prietors to the applicants, and executed by a deputy 
surveyor, to whom the warrant was directed_ About 
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1767 explorations were made by agents of the Pro
prietors of the river valleys, and in 1769 large areas 
were sold to settlers, and the lines run and marked 
upon the ground by what Mr. Cooke calls the "blazed 
li ne," or by chopping off a small slice of bark from 
the opposite sides of the trees which the surveyor 
passed. The corners of the surveys were usually 
marked by cutting three notches in the corner tree 
in the direction from which the surveyor approached 
it and on the side from which he left it. Besides this 
corner tree the surveyor marked other trees stand
ing near by, with three notches on the side facing 
the corner tree, and called witnesses. These surveys 
of 1769 were located in the river .valleys, and. gen
erally at the mouth of some stream of considerable 
size, affording abundant water power as it came to 
the river. In 1772 the surveys were extended up the 
smaller streams, sometimes for long distances, taking 
the land which was deemed tillable, and this plan was 
followed until 1789.  At this date there arose a great 
demand for the lands, and large bodies were sold by 
warrants to the applicants, who had them surveyed; 
and frequently the surveyor had no regard for the 
previous surveys, and laid the new warrants on top 
of the older ones. In the year 1793 a company known 
as the Holland Land Company took warrants for 
thousands of acres located in the northern part of the 
State, and sent surveyors to make the location. Again 
these surveyors paid no attention to any of the former 
flurveys, and used the same style ·of marking as had 
previously been used by the older surveyors. In 1802 
to 1804 the surveyors from the State of Connecticut, 
claiming under the original charter granted by the 
King of England, "extending from the Atlantic to the 
PacifiC," came into the State and began their surveys, 
and again used the same system of marking, paying 
no attention to any of the former surveys. This act 
led to what is termed in history the Pennimite and 
Yankee war, which later, by the decree of Trenton, 
decided that the Connecticut settlers should hold sev
enteen townships in L�zerne County, but that the 
State of Connecticut should release all its claim to 
other parts of the State of Pennsylvania. 

Now, after the lapse of from one hundred and seven 
to one hundred imd sixty years the surveyor finds 
difficulty, with the full meaning of the word, in de
termining how these old surveys were located. The 
timber in many places was removed before the lines 
were fully settled, and where it remains it requires 
a great amount of skill on the part of the surveyor to 
dete�t the traces of the ax-marks in the bark of the 
trees, and still more skill to count the rings, to deter
mine to which set of surveys the mark belongs. This 
difficulty is increased by the fact that the old survey
ors were careless in their locations, and occasionally 
the marks are found as- much as two miles from where 
they purport to be, and tlie courts hold that the monu
ments on the- ground are the controlling factor in 
m aking the location. 

To show the importance of "making a tree speak" 
to determine a location, a surveyor recently had occa
sion to retrace the lines of a survey made sixty years 
ago. The corners were all obliterated. Some had 
been trees, some were called "stones," and one was 
called a "pine knot." A dispute arose over the loca
tion of the pine knot. A surveyor was called, and 
after trying in vain to locate the pine knot from the 
other corners as called for, came upon a marked line 
tI'ee bearing the date of this particular survey, and 
traced it out until he came to a point where tradi
tion said the other line of the survey came to the pine 
knot. Making search, he found a marked tree on 
that line, and bringing the two lines to an intersection 
on the bearings called for, was preparing to set a per
manent monument, when a workman dug up a piece 
of wood. On examination this proved to be the pine 
knot in question. By removing the accumulation of 
decayed wood and dirt, the notches with which it had 
been marked were so clearly discernible that the loca
tion was settled. 

Different kinds of timber show a variety of ways 
of healing over the cut, and some become so over
grown in a few years that they are more difficult to 
determine than some other species after a much 
longer period. The various species of pine lose the 
mark!:! in a few years, where they are of rapid growth, 
because the bark shells off. Some species of oak 
and the hemlock will hold a mark '�for a long time, and 
frequently it is found that the marks show- very 
plainly after a lapse of over one hundred years. In the 
Connecticut survey above referred to, some corners 
were trees on which Roman numerals were cut, and 
yet after a lapse of over one hundred years the let
ters can be found in the old wood of the tree by cut
ting away the new growth, which has closed over the 
flattened surface where the numerals were cut. So, 
taking it all, the trees do speak, and tell an indisputa
ble story, and stand as silent witnesses to the hard
ships of the surveyors of that early day in climbing 
over the mountains and leaving their trail in the 
timber -to be found by future generations. 

Millville, Pa. BOYD TRESCOTr. 



CO)(IIANDER PEARY'S DISCOVERY OF THE NORTH 
POLE. 

The amazing coincidence of the report by two inde
pendent explorers of their location of the North Pole 
within a year of each other, after the hardship, priva

tion, and expense of life and funds eNdured 
in vain in the effort to find it for over three 
hundred years, makes any comparisoN of the 
probability of the reports or the value of 
the results obtained difficult if not unprofit
able with the limited particulars hithertc 
available. 

We prefer, therefore, to await the verdict 
of the investigation, which will undoubtedly 
be made by the highest scientific authori
ties upon presentation of the complete evi
dence on either side ; and expressing no 
opinion, briefly to summarize Mr. Peary's 
report of his achievement as we did that 
of Mr. Cook. 

The origin and early history of polar ex

ploration w as SUfficiently outlined ill last 
week's SCIENTIFIC AMERICAN, which also 
compared the reported achievement of Cook 
with the earlier work of Peary. After the 
latter's expedition of 1906, when he reached 
87 deg. 6 min. N. lat. ,  then the "farthest 
north," he determined to make one more 

effort to reach the Pole, and the "Roose
velt" was accordingly equipped by the Peary 
Arctic Club with all the material and sci
entifia instruments which have been proved 
to be m ost essential in polar exploration by 
Commander Peary's twenty-three years of ex
perience. 
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explorers has been reported by Commander Peary ex. 
clusively to the New York Times, by whose courtesy 
we are permitted to give the following abstract. 

Peary's full report describes greater difficulty in mak· 
ing the point selected for winter quarters than was 

Oopyrlght 1908 by Underwood and Underwood. 
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at first suggested. An actual landing at Cape Sheri

dan was not made ulltil several days after arrival 

there, strong northeasterly winds and the drift of the 
ice repeatedl,. · torciJl.g the ship back and twice driv

ing her aground, and it was only on September 5th, 
after zigzagging through leads in the ice 
for several days, that the "Roosevelt" suc
ceeded in rounding Cape Sheridan into open 
water, and lying up in an opening in .the 
floe at the mouth of the Sheridan River. 

Supplies and equipment were immediately 
transferred across the ice to a clapboard 
house and storeroom hastily built OB. shore, 
and on September 15th the work of tram;· 
porting supplies was begun, several sledge 
expeditions depositing provisions at various 
pOints along the coast from Cape Sheridan 
to Cape Columbia, so that the sledge party 
on Its spring dash for the Pole might travel 
as light as possible and pick them up im 
-rhte. This work was carried on continu
Ously until November 5th, and was mingled 
aJil d followed by hunting expeditions, tidal 
and other observations by various parties, 
lasting until February. 

The sledge expedition for the Pole left the 

"Roosevelt" in three divisions on February 
15th, 21st, and 2 2nd under Capt. Bartlett, 
Prof. Marvin, and Com. Peary respectively, 
the total of all divisions being 7 whites and 
59 Esquimaux, with 23 sledges drawn by 140 
dogs. 

The "Roosevelt," with Peary and his party 

on board. left New York on July 6th, 1908, 
called at Sydney, near Cape Breton, Nova 
Scotia, leaving there July 17th, and pro
ceeded east round Newfoundland and then 
straight north through Davis Strait and 
Baffin's Bay to Cape York, Greenlalld, at the 
southern end of Smith Sound. Leaving 
there August 1st, the ship proceeded via 
Etah, farther up the sound, navigating la
boriously through floating ice, often densely 

packed, to Cape Sheridan in Grant Land, the 
northern end of Ellesmere Land, on the 
other side of the sound, arriving there Sep
tern bel' 1st, and there the expedition passed 
the winter. The farther p

'
rogress of the 

Ex·President Roosevelt bidding Commander Peary God-speed on his 
successful polar expedition. 

All of the divisions appear to have assem
bled at Cape Columbia, such of the supplies 
as were required being brought up from the 
other depots on the route, the dogs rested, 
and the equipmeNt thoroughly overhauled 
by February 27th. In the meantime, appat
ently, Bartlett's pioneer division had been 
hewing a way north through jagged ice to 
the "big lead," a stream of open water, 
which he crossed on the first of March and 
got away north over the ice, the remainder 
of the party following soon after. but be· 
ing stopped on their second day's march 
by- open water formed by a breach of the 
ice by strong wind after Bartlett's divisioll 
had passed the spot. Two sledges were 
smashed beyond repair in the first march, 
the teams going back to Cape Columbia for 
reserve sledges. At the end of the fourth 

Four stages in Arctic (iiscoveI'Y. Tile black areas indicate the unexplored portions in the resuective years. 

Photographs by Underwood and Underwood. 

Dr. Cook in conversation witll Etah Esquimaux. SOllle of thtlse tribesmen 
accompanied him on his successful expedition. 

Mr. Thiegaard Jansen, Danish inspector of North Greenland, the first to 
receive the news of Cook's suceess. He is the man with the white cap. 

SCENES ON THE COOK AND PEARY EXPEDITIONS. 
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day the rest of the expedition caught up Bartlett, whO 
had been stopped by open water, which delayed the 
flntire party till March 11th. 

On the 5th of March the SUB appeared for a few 
minutes at noon for the, first time after the long win
ter night. On March 11th the lead was sufficiently 
frozen over to be crossed, and another start was made. 
Borup an d Marvin, who had gone back for alcohol 
and oil fT 1m Bartlett's third camp, had not yet come 
up with the expedition in spite of the delay, causing 
flome anxiety, but a note was left for them, and three 
days later they caught up the main party at the end 
of its sixth marc3. The latter in the meantime had 
been traversing alternately floating solid ice and newly
frozen leads, and had just crossed the 84th parallel. 
l<'rom that camp Dr. Goodsell turned back by pre-
8xrangement, and McMillan accompanied him reluc
tantly, owing to a badly-frozen foot, which he had 
been concealing for three days, much to the regret 
of Peary, who had counted on his enthusiasm and 
physical powers. 

The best dogs and sledges were selected for the 
northward JOUrney, the party now consisting of 16 
men, 12 sledges, and 100 dogs. At the end of the 
tenth march, at latitude 85 deg. 23 min. , Borup 
turned back in charge of the second supporting party. 
The traveling rath'lr improved, and Commander Peary 
and Marvin waited twenty hours after the start of 
the advance party, in order to overtake them as they 
broke camp after the next halt, thus using the same 
camp and keeping in touch with the advance party 
once in every twenty-four hours. After two more 
marches the sun began to get high enough for observa
ti ons to be made, 85 deg. 48 min. being recorded, and, 
the gOing continuing to improve, 50 m inutes was cov
ered in the next three marches, including 20 miles on 
the third day, bringing the party to 86 deg. 38 min. 
At this point Marvin turned back with the third sup
porting party. The next day's march was good, but 
after that came the deepest snow encountered,  accom
panied by haze which made a short and exhausting 
journey. At the end of the succeeding day the ice 
parted exactly where the party was encamped, nearly 
causing the loss of dogs and sledges, but after an ex
citing period dashing from one moving floe to an
other, better going was reached. Then cams Capt. 
Bartlett's last day, another long march with 
Ifair going, camp being made at 87 deg. 48 
min. ,  as shown by observation of the sun 
_ext day. The sturdy navigator of the 
" Roosevelt," who had borne the brunt of the 
\>ioneering work, walked several miles north 
in the morning to be sure that he crossed 
the 88th parallel, and then turned reluc
tantly back with the two Esquimaux of the 
last supporting party, the provisions car
ried being insufficient to last more than 6 
men and 40 dogs for the week or more esti· 
mated to be required to reach the Pole as 
well as for the return journey. 
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lUap showing the routes taken by Peary and Cook 
on their expeditions. 

hdt and even better weather and smoother ice enabled 
another twenty miles to be m ade on the next march, 
including a dash across 100 yards of ice newly formed 
over a lead, which buckled under the sledges and 
broke as the last one left it. Again a short sleep, 
and twenty-five miles were made. on the twenty-fourth 
march. Although the temperature was not so low 
a" had been experienced, even the Esquimaux com
plained of the bitter cold. Much-needed sleep was 
taken for a little longer, and then the party dashed 
forward, dreading that each rise in the ice marked 
an open lead, but ' always finding conti Rued gOing. 
The haze was thicker, but an observation was possi-
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blEo, at noon, showing 89 deg. 25 m. A rise ill tempera· 
ture to 15 deg. below zero encouraged the dogs, and 
forty miles was covered in twelve hours. An observa
tion at noon on April 6th, at the end of the twenty
sixth march, showed latitude 89 deg. 57 m. to have 
been reached, only three minutes or a little over three 
miles from the Pole, so the remaining distance was ap
parently covered before a rest was taken. 

The first thirty hours at the Pole was spent in mak
ing observations and taking photographs. Ten hours 
after arrival the weather cleared, and the afternoon 
of April 7th was cloudless. A crack in the ice five 
miles from the Pole was found, and a sounding was 
made, 1,500 fathoms of wire finding no bottom, and 
the wire being broken and lost in withdrawing it. 

Speed was just as urgent on the return as on the 
upward journey, every day gained lessening the chance 

" of a gale opening leads and destroying the track. 
Every march back lessened the chance of provisions 
running short before the base was reached , so the 
equipment could be lightened to facilitate speed. 
Peary therefore determined, in spite of the records for 
Arctic travel made on the a ivance, . to try to double 

the daily journey on the return, covering two of the 
northward m arches on each march south, and mak
ing use of the same "igloos"-the ice huts made in 
camping-and so saving time at each halt. This he 
VfJry nearly accomplished, regularly covering five 
outward marches in each three of the return journey. 
He was singularly fortunate in escaping open leads 
in the ice, which had delayed the return of the sup
porting parties, down to lat. 85 deg. 23 m., the camp 
at the end of the tenth outward march, where a lead 
five miles Wide was encountered. By good luck Bart
lett's trail was found again at the other side, and by 
continued rapid traveling Cape Columbia was reach
ed on the 23rd of April after fifteen marches. The 
"Roosevelt" was reached in two more marches, and 
found unharmed. Nearly two months were spent in 
additional geodetic observations and in bringing back 
r�maining supplies from the outlying ccu:Ms until on 
July 18th the ice was sufficiently open for the ship to 
be removed from her berth. She fought her way 
south to Cape Sabine by August 8th, picked up 
Whitney and the stores · at Etah, coaled from the 
"Jeanie," and cleared from Cape York August 

26th, and reached Indian Harbor Sep
tember 5th to send the now historic tele
gram : "Stars and Stripes nailed to North 

. Pole." 
. �  . . . 

HOW COOK JUDE HIS LATITUDE OBSER

VATIONS. 
So much doubt seems to have been en

gendered in the public mind by a certain 
portion of the press, regarding the validity 
of Dr. Cook's observations, that it may not 
be ainiss to describe briefly the methods 
which, in common with every other ex
plorer, he would necessarily adopt in de
termining his latitude. The actual determi
nation of latitude, although it is one of the 
most important practical questions in as
tronomy, is also one of the most elementary, 
for which reason we fail to understand 

why so much ado should have been made. 

Peary then determined to try and reach 
the Pole in five forced marches, allowing less 
than a day for each, extending the last one, 
if necessary, to complete the distance lack
ing. His cabled narrative speaks of "five 
marches of fifteen miles each" ; but as he 
was then south of the 88th parallel, this is 
an obvious mistake for 25 m iles, to which 
distance he refers as having accomplished 
his intention on his next, the twenty-first, 
march. After a few hours' sleep good go
ing was found, and twenty miles were cov
ered on the twenty-second march before an 
open lead delayed the j ourney. Another brief How the sextant is manipulated in measuring the sun's altitude. 

For the purposes of astronomical measure
ment, the celestial sphere is divided as indi
cated in Fig. 1. Assuming that the observ
er is placed at 0, his celestial horizon will 
be H E S W. The axis of the heavens 
will be P p, P being the elevated pole, 
and p the depressed pole ; Z will be 
the zenith of the observer, and N his 

Fig. , . . 

Fig. 5. 
z 
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Fig. 4. 

I 

Fig. 3. 

Diagram showing the prinCiple of the sextant and the manner of its use in determining the altitudes Of celestial bodies. 

HOW COOK }lADE HIS LATITUDE OBSERVATIONS. 
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:nadir. The great circle H Z  S N will be  the observ
er's celestial meridian ; like all great circles passing 
through the celestial poles, it is an hour circle or 
circle of declination. The circle E 0 W D is  the equi
noctial ( the celestial equator) , and the circle E Z W N 
perpendicular to the meridian is the prime vertical, 
cutting the horizon at E and W, respectively the east 
and west points. The north pole of the heavens is 
P, and is  mark€'!l by the Pole Star or North Star. 

The latitude of any place on the earth is equal to 
thp altitude of the elevated pole at that place. Hence 
by measuring the altitude of the Pole Star, the north 
latitude of a place above the equator is directly ob
tained.  This follows from a consideration of Fig. 2, 
in Which P p is the earth's axis, and E Q the equator.  
The line H R tangent to the earth's surface at L is the 
horizon, and the point Z the zenith of L. Assume 
that the earth's axis and the line L P" parallel to the 
e,l rth's axis to be both indefinitely prolonged. Because 
of the immensity of the celestial sphere as compared 
with the earth, these two lines will sensibly meet at 
a common point on the surface of the celestial sphere, 
and this common point is  the elevated pole. To an 
observer L this elevated pole will therefore lie in the 
direction L P", and P" L H will be its altitude. From 
Euclidian geometry we know that the angle H L Z is 
equal to the angle P 0 Q, and the angle Z L P" equal 
to Z 0 P'. Hence the angle P" L H ( the altitude of 
the pole ) is equal to L 0 Q, the observer's latitude. 

The latitude of a place on the earth is also equal to 
the declination of the zenith at that place. The decli
nation of a body or point is its angular distance from 
the plane of the celestial equator, and hence Z 0 Q 
in Fig. 2 is the declination of the zenith or latitude of 
L in Fig. 2. 

In order to calculate his latitude, the navigator or 
explorer employs a sextant, which is an instrument by 
means of which the angular distance between two 
vlsible objects can be measured. Since Pole Star ob
servations cannot always be taken, because the horizoll 
is not always visible at dusk or at night time, the navi
gator is generally compelled to measure the sun's alti
tude, and to use that as the basis of latitude calcula
tions. As shown in Fig. 3, the sextant is a sector of a 
circle, whose arc measures 60 deg. A movable radius, 
called the index bar, 0 D,  revolves about the center 
of the sector. At its lower extremity the bar carries 
a vernier D. At the upper extremity of the index bar 
iE' a silvered mirror 0, the surface of which is per
pendicular to the plane of the instrument. Another 
giass N, called the horizon glass, is rigidly attached 
tc the frame of the instrument, the upper. half of 
which glass is transparent and the lower half silvered. 
The surface of the horizon glass must also be per
pendicular to the plane of the instrument. A tele
scope T is directed toward the horizon glass, with its 
optical axis parallel to the plane of the instrument. 
Two sets of colored glasses F and E are usually p ro
vided for the protection of the eye when the sun is 
observed. The sextant is constructed on the princi
pip that the angle between the first and last direction 
of a ray which has been reflected twice in the same 
pl ane is equal to twice the angle which the two re
flecting surfaces make with each other. 

Suppose that we wish to measure the an
gular distance between the sun A and some 
distant object B on the ' horizon ( Fig. 4 ) _  
The object B i s  distinctly visible a t  D in 
the telescope through the upper, transparent 
half of the horizon glass m. The object B 
is so distant that the rays B' 0 and B M 
coming from it may be regarded as sensi
bly parallel . If a b and 0 I are the posi
tions of the index glass and index bar when 
both glasses are parallel, the ray B' 0 will 
be reflected by the two glasses in a direction 
parallel to itself, and the observer, whose 
eye is at D, will see both the direct and the 
reflected image of B in coincidence. If the 
index bar be moved to some new position 
o I', so that the ray from the sun, A, is 
finally reflected in the direction m D, theR 
the observer will see the direct image of B 
and the reflected image of A in coincidence. 
The angular distance between the two bod-
ies is evidently equal to the angle between 
the first and the last direction of the ray 
A 0, which angle is equal to twice the angle made by 
the two glasses with each other, or twice the angle 
1 0  I'. If then we know the point I on the gradient 
a rc at which the index bar stands when the glasses are 
parallel, twice the difference between the reading of 
that point and that of the point I' will be the angu
lar distance of the two bodies. To avoid tb,is doubling 
of the angle, every half degree on the arc is marked 
as a whole degree. 

The sun is the body generally used by navigators 
in determining latitude. The time of noon being ap
proximately known , the observer begins to measure 
the altitude of the lower l imb of the sun a few min
utes before noon, and continues to measure it until 
the sun ceases to rise, or "dips," as it is called. The 
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greatest altitude attained by the sun is taken as the 
rc.eridian altitude. Corrections are made for index 
error, dip, atmospheric refraction, parallax, and semi
diameter, and the result is the sun's true meridian 
altitude. Taking this from 90 deg. we obtain the 
sun's zenith distance. Looking in the Ephemeris or 
Nautical Almanac we find the sun's declination given 
for Greenwich ( or Washington ) noon of every day, 
with the hourly change, so that we can easily deduce 
the exact declination at the moment of observation. 
Then the observer's latitude is obtained, because the 
latitude of the observer equals the sun:S zenith dis
tance plus the sun's declination. This is apparent 
from a consideration of Fig. 5 ,  in which the circle 
A Q P B is the meridian, Q and P the equator and the 

Plan and side elevation of Capt. Cody's 
biplane. 
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pole, and Z the zenith. Q Z is the declination of the 
zenith, or the latitude of the observer. If the sun is 
observed at s, south of the zenith as it crosses the 
meridian, then Z s is its zenith distance and Q .s  its 
declination, which is known. Then Q Z equals Q s + 
e Z ;  in other words, the latitude equals the declina
tien of the sun plus its zenith distance. 

The handling of the sextant is so simple a matter, 
and the application of corrections to its readings so 
easy, that we fail to understand how anyone can 
seriously doubt Dr. Cook's accuracy. 

.. f e , . 

CAPT_ CODY'S BRITISH ARMY AEROPLANE. 
Following close upon the great exhibition of flying 

w hich was given recently at Rheims, Capt. S. F. Cody, 
who has been working for a number of years in the 
interests of the British government, has met with 
complete success w ith his aeroplane, and has suc
ceeded in accomplishing a cross-country flight of one 
hour and three minutes' duration, in the course of 

Capt. Cody in flight in his latest biplane. 
CAPT. CODY'S BRITISH ARMY AEROPLANE. 

wh ich he rose to a height of about 400 feet, circled a 
cburch steeple, and traveled altogether about 47 miles. 
This is' the first flight demonstration of any account 
which has been given in England, and the fact that it 
has been accomplished by an American after persis
tent experimenting puts another aviation record to 
the credit of the United States. 

. Capt. Cody has made a few minor changes in his 
machine since it was illustrated by us in our issue 
of January 30th last. Chief among these is the divid
ing of the single-surface horizontal rudder in front of 
the machine into two separate planes, or wings, placed 
side by side. and arranged so they can be worked to
gether or separately and in. opposite directions. This 
division of the horizontal rudder into two parts has 

SEPTEMBER 18,  1909-

been substituted for the separate wing tips, or balanc
ing planes, which were formerly placed at each end 
of the single surface. By inclining the two wings of 
the present rudder in opposite directions, the machine 
can be righted when it tips to one side or the other, 
and this movement of the wings can also be used in 
steering the aeroplane to the right or the left. Steer
ing in a horizontal plane is accomplished ch:1 efiy by 
means of two vertical rudders-one in front al'ove the 
horizontal rudder, and one some distance at the rear 
of the planes. 

The Cody biplane is  m ounted upon three wheels and 
one skid. Two of the wheels, which are about 2 feet 
in diameter, are placed side by side just under the 
front edge of the lower plane, while the third one is 
located in advance of the other two, and at the inter
section of two pairs of heavy inclined uprights ex
tending downward from the rear longitudinal of the 
upper plane and from beneath the bed of the motor 
respectively. The former pair of inclined uprights 
carries seats for the aviator and his passenger, the 
latter seat being a foot or more above the aviator's 
seat and just in front of a radiator consisting of long 
thin tubes extending upward to the front edge of the 
top plane. A single skid extends backward from the 
rear edge of the lower plane on the center fore-and
aft line of the machine. Most of the weight of the 
aeroplane is  carried upon the two large wheels placed 
beneath its front edge. Coiled-spring shock absorbers 
surround the upright rods extending from the axle of 
these wheels to the lower edge of the front plane. 
If the machine tips downward in front when running 
along the ground, the weight is  taken by the small 
wheel in front, while if it tips upward the skid at 
the rear touches the ground. This skid also acts as a 
brake when alighting. The use of the inclined up
rights extending out in front, and also the use of 
bamboo to support the rudders, makes Capt. Cody's 
biplane somewhat sim ilar in construction to that of 
his fellow countryman, Mr. Curtiss. 

The main planes of Capt. Cody's machine
' 

are 52  
feet long by 7 %, feet in a fore-and-aft direction. They 
are spaced 9 feet apart at the center, this distance 
gradually diminishing to 8 feet at the ends. Both 
planes are arched slightly in a transverse direction, 
the upper one being curved downward somewhat more 
than the lower one, in order to bring it nearer to the 
latter at the ends. The ends of both planes, more
over, are almost flat, although the other parts of the 
surfaces have the usual parabolic curve. In arching 
these surfaces downward, Capt. Cody has followed the 
idea of the Wright brothers, who claim that a slight 
downward curvature of the ends of the planes is pre
ferable to an upward curvature of them. In the "June 
Bug" biplane of the Aerial Experiment Association, it 
will be remembered that the upper plane had its ends 
curved downward, while the ends of the lower plane 
were curved upward. This arching of the surfaces in 
opposite directions was, we believe, the idea of Lieut. 
Selfridge, and it was found to work very well. 

The wings of the horizontal rudder are also arched 
slightly in a similar manner to the main planes. These 
are operated by a horizontal steering wheel mounted 

upon the end of a universally pivoted lever. 
Swaying the wheel from left to right or 
'Vice versa sets the wings of the horizontal 
rudder so as to right the machine when it 
tips, while turning the wheel moves the 
vertical rudders in front and behind and also 
inclines the wings of the horizontal rudder 
slightly in opposite directions, in order to tip 
the machine downward as it makes a turn ; 
pushing forward the steering wheel or pull· 
ing it backward causes the two wings of 
the horizontal rudder to move together, and 
:inclines them downward or upward, in order 
to direct the machine in either of these two 
directions. Capt. Cody has also provided 
for auxiliary balancing planes at the ends 
of the main planes. These can be attached 
to the uprights half way between the planes, 
if they are found necessary, in order to tip 
the machine in making abrupt turns. The 
inventor has also provided for warping the 
main surfaces if he finds this necessary. He 
has employed a system of warping the wing 
extensions of box kites for some time past 

with the man-lifting kites with which he has experi
mented. If it was found that the kite was not ridIng 
properly, by hauling it down and warping the wing 
extensions of the main box the trouble could be reme
died. 

The power plant of the Cody machine now consists 
of an 8-cylinder E. N. V. gasoline motor capable of 
developing about 80 horse-power. This motor has 
replaced the 50-horse-power Antoinette which he used 
early in the year. It has been moved Slightly back 
from the front edge of the lower plane, instead of be
ing plaged forward of the front edge as heretofore. III. 
other words, the positions of the motor and the avi· 
ator have simply been reversed. The motor drives tWQ 

(Oontinuea on page 200.) 
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A HANDY TAP WRENCH. 
BY EDWARD J .  TIEDE. 

A wrench for holding machine taps or reamers and 
the like can be easily made of a piece of fiat steel and 
two machine screws ; if steel is not handy, iron can be 
u'sed. Take a piece of stock of about % x 1,4 inch, and 
cut off two lengths of 5 inches each. Near the end of 

!I" 
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A HANDY TAP WRENCH. 

these pieces and about 1 inch apart, drill two holes ; 
l,4-inch tap holes in one and clearance holes in the 
other. Centrally between the holes file V-shaped 
grooves about 1/16 inch deep. Tap out the holes, and 
assemble the parts, using round-head screws of %, inch 
length. The ends of the wrench should be rounded for 
convenient handling. The dimensions herein given can 
of course be varied at will. Any size from the smallest 
to the largest can be made in this way. 

• • • • •  
THE COLD PROCESS OF MAKING SIRUP. 

BY THALEON BLAKE ,  C.E.  
The customary way of preparing table sirup is to 

pour boiling water on sugar, or set a pan of water 
on the stove to boil, with sufficient sugar to sweeten 
and give body to the water. Sirup for canning is 
almost invariably made by one of these methods, 
�lthough neither one enables the housewife to obtain 
a finely-flavored, clear fluid. 

Sugar when put in boiling water, or in cold water 
that is raised to the boiling point, seems to lose its 
delicate flavor ; the resulting sirup is frequently 
stained, rather faintly yellowish or bluish, according 
to the composition of the vessel in which it is pre
pared. This stain may be due to the chemical salts 
in the water, whIch are made active to color sugar by 
being subjected to heat ; or the stain comes from the 
tinned or glazed material of the vessel, given off when 
hot, in the presence of water and sugar. It may, of 
course, originate from the chemical reactions " set up 
in the water only when the water is in vessels of cer
tain composition ; and the stain may be unnoticeable 
when vessels of other composition are used. But 
where a stain in the sirup cannot be detected, there 
will always be found a gritty sediment in the sirup 
pitcher after cooling. This is due to the impurities 
of commercial sugar. _ 

There is another and better method of making sirup 
than by the aid of heat ; it is the cold process. By this 
simple method, the sirup resulting has a body that 
is of crystal purity, free from stain. and with the sedi
ment filtered out. And what is of more importance, 
perhaps, to one who has a discerning palate, the sirup 
has a flavor superior to that produced by cooking, or 

by the application of heat, 
however moderately. 

My father was a druggist 
and chemist of near thirty 
years' practice. He began to 
make all his sirups very early 
in his career, and obtained 
quite a reputation among' 
physicians in his locality for 
the quality of them. I have 
depicted his method, which 
maKes the sirup and filters 
it all in one operation, using 
instead of the chemist's ap
paratus, such articles as al
most any housewife can find 
in her kitchen, and can as
semble easily. 

The parts required in this 
home-made apparatus are a 
bottle A of about a quart or 
more capacity ; an Argand 

THE COLD PROCESS OF lamp chimney, B ; two corks, 
MAKING SIRUP. C and D ;  and a bit of cotton, 

E. for a filter. A large-mouthed 
bottle, having a well-fitting cork, is preferable to a glass 
can or Mason jar, as the cork C is already fitted to it. 
This cork C is placed on a board or table ; the cir
cumference of the Argand chimney is marked on its 
npper surface, and a hole is cut through the cork, a 
trifle less than the mark indicates . Care must be 
taken to cut this hole so that the chimney will fit in 
it sn\lgly � for eutting which, a sh arp penkn ife will  do, 
although a Wood-carving chisel, having a curved cut.-
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ting edge, is a better tool to use. The smaller cork, D, 
is fitted within the Argand chimney, and one or more 
small holes are bored through it ; the holes m ay be 
burned by means of a red-hot wire. 

If a funnel be substituted for the Argand chimney, 
the large cork C may be dispensed with ; and if a 
bottle is used having a neck that will admit the 
Argand chimney's long cylindrical tube, but not its 
funnel-shaped base, no cork need be used with the 
chimney either ;  but' the use of a cork is preferred, 
as it prevents the dust from getting in, and keeps the 
water in the sirup from evaporating. In use, the parts 
are assembled as shown in the drawing, and pure 
granulated sugar is  poured into the chimney until the 
tube Plut is filled. Over this filtered water is poured ; 
and the top is then covered to exclude dust. 

Immediately the manufacture of sirup begins. The 
process must not be hurried. The rate at which the 
sirup drops into the bottle must be regulated by the 
size of the hole through the cork D, also the thickness 
of the cotton E, and the density it is packed home 
a gainst the cork. If the sirup is made too rapidly, 
it drops down diluted, By regulating the filter, the 
control of manufacture is assured. Filter paper of 
suitable texture for filtering sirups may be substituted 
for the cotton ; a rapid filter paper and cotton would 
make an ideal strainer t.o clarify the liquid as it forms 
and seeks to escape. 

The sirup made by filtration-as a chemist would 
call the process-has a taste of rock candy. By sus
pending threads in the situp, crystals of sugar will 
grow upon them, popularly known as "rock candy." 
These crystals, by the way, are better than ordinary 
sugar to sweeten a teacup, in the opinion of some con
noisseurs. As a medium in which to preserve cher
ries, peaches, plums, in fact, any whole fruit, to use. 
when serving liquors, it is immeasurably superior to 
"boiled" sirup. Cherries, hard-cooked and suspended 
in it, may be incased in solid crystals of "rock candy." 
With thought and ingenuity, many novelties may be 
devised with it as one of the ingredients. 

. · e • 

VISE FOR POLISHED PIPE. 

BY A. V. SEARING, JR. 

A very good way to hold pipe or rods that have a 
polished surface, is to sprinkle dry plaster of Paris 
on heavy paper and roll the article to be held in the 

VISE FOR POLISHED PIPE. 

paper, taking care that there is plenty of the plaster 
between the paper and the pipe or rod. Place the 
roll between blocks of wood having a hollow face, 
and clamp firmly in an ordinary bench vise. If upon 
removing the paper the plaster is found to adhere 
to the pipe in hard cakes, do not try to scrape it off, 
but wash the pipe in clean water, which will loosen 
the plaster and leave the ,surface in. a perfect condi
tion. Another method is to place the pipe between 
pieces of lead sprinkled with plaster, and use a pipe 
vise for a clamp. 

. . , .  

TEMPORARY REPAIRS TO BROKEN SPRINGS. 

A spring is most apt to break in the center, as in 
Fig. 1. The spring clips A A will probably hold it to
gether after a fashion, but the ends will sag and put 
a dangerous strain on the clips. A hard-wood board 
B, from 1 inch to 2 inches thick, should be procured, 

Fig, 1.-REPAIRING A SPRING BROKEN AT THE 
CENTER. 
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and the sides trimmed down so that it will be about 
5 inches wide in the center and 2 or 3 inches wide at 
the ends. Drive nails CC in the ends of the board, 
jack up the frame of the car to take the weight off 
the spring, put the center of the board on the rubber 
bumper D, or, if there is no bumper, on a suitable 
block of wood, and bind the ends down tightly to the 
spring with leather straps or clothesline. 

In case the breakage is toward one end, a block E, 
Fig. 2, should be nailed to the board over the break. 
The remainder of the operation is substantially as 

Fig. 2.-REPAIRING A BREAK AT ONE END OF THE 
SPRING. 

shown in Fig. 1. When clothesline is used, the wind
ing should start at the end of the board, the short end 
of the rope being tied in a single knot, and led along 
the board and covered by the subsequent turns. 

. t e , . 

SIMl'LE TAPERED REAMER. 

BY ALBERT F. BISHOP. 

A simple tapered reamer for fitting a propeller 
wheel to a shaft that might have an odd taper may be 
made out of a tough piece of hiCkory turned in a lathe 
to the same taper and size of the shaft. Leave a 
square end on the hickory piece, as shown in the illus
tration. Cut a quar-
ter-inch groove full 
length in the tap&r
ed part, snugly in
serting a quartel'
inch square piece of 
8teel in the groove. 
Self-hardening steel 
is perhaps obtain
able. Be sure to 
bevel the cutting 
edge, which is mark
ed A in the illus
tratiOl�, to prevent 
the cutter from dig
ging in. The steel 
is backed up with 
three. set screws 
which may be turn- A SIMPLE TAPERED REAMER 
ed with a screw 
driver to Slightly adjust the taper and make a perfect 
fit. Use a fair-sized m onkey wrench in rotating the 
reamer. The writer fitted a propeller 'wheel in a few 
minutes with this device. 

• 1 • • • 

A CHEAP L AMP RHEOSTAT. 

BY F. P. M 'DERMOTT, JR. 

A lamp rheostat is sometimes required for experi
mental purposes when receptacles for the lamps are 
not available. Where they are watched sufficiently to 
a void any danger from fire, Edison base lamps may be 
held in place by nails, thereby overcom ing the need 
of receptacles. 'The illustration shows such an ar· 
rangement, in which a lamp is 
held in place on a board by 
three nails, A, B, C. No dimen
sions are g'!.ven for the location 
of the nails, as their proper po
sition is very readily obtained 
by using a lamp as a gage. The 
edge of the board should be 
about at the junction of the base 
to the globe, as shown. See that 
the nails for holding the vari· 
ous lamps are so located that the 
globes do not crowd one another . 
The wires are connected to the 
nail B and to either A or C. 

They are twisted around the 
nails and may be soldered there
to if desired. When in use the 
board should be laid on a table 
somewhat larger than itself, and 
with the lamps in a horizontal 
position. In case a lamp acci
dentally becomes loose, the table 
will catch it and prevent its be
ing broken. The lamps are in· 
serted by pushing them down· 

A SIMPLE LAMP 
RECEPTACLE. 

ward between the nails A and C, and screwing them 
up until contact is made with the nail B. Notice 
that, with certain connections. a short-circuit will re
snIt if the shelL of the base touch the nail 11 at the 
same time that it touches C. 
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CAPT. CODY'S BRITISH 
PLANE. 

ARMY AERO-

( Co.ncluded from page 198. ) 
two-bladed propeIlers in opposite direc
tions by means of sprockets and chain. 
These propellers, as noted in our former 
article, have blades which taper toward 
the tips, the widest part of the blade be
ing at the hub. Another interesting 
point about these blades ( which are made 
of aluminium ) is that the arms which 
carry them are fastened to the rear or 
pressure side of the blades. These arms 
are inclosed by a false face, in order to 
avoid sharp angles, but there is a high 
ridge down the face of the blade, which 
is so great that the blade has in reality 
a triple curved face. From the cutting 
edge to the center the camber increases 
the pitch ; then comes the reversal of the 
curve, where the false face rounds the 
arm ; and finally a renewal of the sharp 
camber, where the false face runs off in
to the trailing edge. The propellers are 
said to give a thrust of over 20 pounds 
to the horse-power. 

The weight of the Cody biplane com
plete with the aviator is about 2,000 
pounds. Despite the fact that it is such 
a large machine, it has been designed 
with a view to ready portability. The 
main planes each divide into three sec
tions, consisting of a central portion 20 
feet in length, and two end portions each 
of 16 feet in length. The poles which sup
port the rear rudder fold back against 
the planes, and the front rudder bamboos 
can be readily dismounted. The chassis 
also comes apart, and thus the whole ma
chine can be easily and quickly dis
mounted for transport. Although no test 
has been made of its speed, this machine 
becaUSe of its powerful motor and ef-
ficient propellers, and, especially, because 
Capt. Cody has attempted to reduce all 
head resistance to a minimum, is un
doubtedly a very fast one. It is prob
able that it will compete with the 
Bleriot and Aptoinette monoplanes 
which are to race in England for a $25,-
000 purse next month. 
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the shore of the lake, and made a circle wherein the amount of water conducted to the horse to ue Instantl� released in case of neces. 
from one to two miles in circumference, boiler from the water column by excess air sity without the driver leaving his pos!1 'on in 

pressure in the water column over and above the vehicle. landing in the water successfully upon the boiler pressure I'S under complete control. CARBURETER FOR . INTERNAL-COMBU S-floats fitted to the aeroplane. This is the GAS-LIGHTER.-W. D. C. WRIGHT, Phila- 't'ION ENGINE S.-tP_ d. GROUV>;LLE and E. H. 
first time a motor-driven aeroplane has delphia, Pa. A spark coil and battery cells are ARQU�]MBOURG, 71 Rue du Moulin Vert, Paris, 
been fitted with floats and made to alight disposed in a casing, to which is attached a France. The object of the inventors is to ob
without damage upon water. hollow standard, at the top of which there is a tain an additional supply of air In a carbureter 

stationary electrode and also a spring electrode, which is automatically operated by the vacuum 

RECENTLY PATENTED INVENTIONS. 

Pertaining to Apparel. 

SHIRT-COLLAR.-d. DORF, New York, N. Y. 
't'he collar is of the turn-down type, arranged to 
permit the wearer to conveniently slide the 
necktie in the collar to the desired position, the 
necktie not coming in contact with the rear 
collar button but passing over a flap overlying 
the collar button and forming an integral part 
of the turn-down p ortion ; permitting the wearer 
to draw the collar tight in front by the necktie, 
causing the collar to appear with a lock front 
and keeping the top edges close together. 

the latter being attached to an electrical con- which is created in the carbureter by the suc
ductive rod held in bearings in the hollow stem. tion of the motor and to permit of varying the 
The casing is of conductive metal and the rod p roportions of air and of carbureting fluid ac
Is In electrical communication with the casing. cording to requirements by using the vacuum 
Means provide for completing the ci rcuits. itself. 

Household Utilities. DesIgns. 
LIQUID - STRAINER. - M. ARRUEBARRENA, DESI GN FOR A BADGE.-d. W. GREEN, Los 

Cienfuegos, Cuba. The p rincipal object the Angeles, Cal. The badge has the shield form 
patent has in view, is to provide a continuously with a beadpd border. Inside of this the flat 
acting filter for sugar syrup, which may be , surface is ornamented with a clock face at the 
operated with the minimum of power and readily top placed b�tween the outspread antlers of a 
cleaned. Throughout the whole of the construc- deer on whose collar are the capital letters 
tion, the material used is perforated, and there- B. P. O. E. A small flower is on each side of 
fore filtration is- not arrested a t any point. 

Electrical DevIces. 
Macbines lllnd Mechanical Devices. 

BATTERY-COVER IN G.-G. E. ANDREWS, CLUTCH.-J. SCHNEIDER, Ann Arbor, Mich. Providence, R .  I. The more particular purpose In the present patent the Invention .relates to of the inventor is to provide a two·part cover- clutches, and it has for one of its objects the ing made of rubber, and provided with means provision of one which will permit of the ready for rendering a battery cell so completely water- engagement of the drive and driven shafts, with tight that the cell, may be effectively employed automatic means which will more securely conw here moisture is exce&sive, or even be totally nect the two shafts should there be any slip submerged under the surface of water. from the wearing of the parts after the clutch 
8>WITCH-HOOK-CONTROLLING DEVICE.- has been thrown into operative position. M . . M. KAHN, Louisville, Ky. In operation, the I CARD-EXHIB ITING DEVICE. _ A. J. weIghted arm normally rests upon the hook ot . 

weight. When, however, the telephone is in T
.
HOMAS, RoubaI�, 8>. D.  �eans. are . here pro

use, the arm is thrown backwardly Into position, vided for conspIcuously dIsplaYIng Illustrated 

and may be secured in this position by means p.ostal ca�ds, o.r cards whereon
, 
�anc.y butt.ons· or 

of the set screw. After the telephone lIas been lIke mercnandlse are placed. Ihe lI�ventlOn af-
. .  . fords an apparatus of great capaCIty and ex-used, the arm IS  agam turned forwardly Into t i ll d t d f th h ' bT f d t 'th th h k reme y we a ap e or e ex I l IOn 0 car s engagemen, WI e 00 . in large number and of different design, that 

Of" Interest to Farmers. 
are brought into view by manual operation of 
the machine. 

PLANT-PROTECTO.R.-E. R .  DRAKE, De Po'r-FEEDER 1,'OR TYPE-CASTING MA-Lan�, Fla. In growIng some .vege�ables, and CHINES.-L. A. S>;NGELE, Victoria, Texas. In pa�tlCularlY tomatoes,. and cspeclall.y m south�rn this instance the invention relates to typelatItudes, great care IS necessary In controllIng I setting and type-casting machines and more access of the sun's rays to the plants so as to . . ' 
graduate their effect to a certain non-Injurious I 

partIcularly to such mac�me� as ar: employed 

dpgree. The n orth side requires no such pro- to cast slugs provided wI�h Impress.lOn char�c-
. h h b b '  It II tel's, each slug representmg the Ime, or Its tectlOn as t e ot e:s, ut emg open , a ows eqUivalent to be printed. free access for settmg the p lants and for weed- ' 

ing, and otherwise tending them while growing. CENTRIFUGAL BOLTING-MACHINE. - G. 
CUSSON, Chateauroux, Indre, France. The inB EET-HARVESTER.-M. d. ELY, Oxnard, vention has reference to an apparatus suitable Cal. An object here is to provide a device in for use in a flour mill as a flour extractor for wh1ch the plow can be raised or lowered and the different grindings of wheat, as an extractor locked in either p osition so that when the of semolina, oatmeal, or groats, as a meal-sifter, digger is being used and the plow is locked in a d capable also of being used in various inits lowered position, it cannot be lifted there- d 

n 
t . 

from without lifting the entire weight of thc I us nes. 

whole frame of the machine together with the 

the animal's head at the lower corners. 
NOTE.---.Copies of any of these patents will 

tie furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the invention, and date of this paper. 

Legal Notices 

INVENTORS are Invited to communicate with 
Muun. & Co., 361 B roadway, New Y ork, or 

62� F Street, Washington, D. C., in regard 
to securing valid patent prot �ction for their in
ve n ti 0 n 8. Trade-Marks and Copyrilrh tM 
registered. Il e s i g n  Patents and F o r e i g n 
Paten t8 secured 

A Free Opinion as to the prohable patenta
bility of' an invention will be readily Jrtven to any 
inventor fumishiD.Jl us with a model or sketch and 
a brief description of the device in question. All 
communications are strictly confidential. Our 

Han d-Book on Patents will be sent free on 
request. 

Ours is  the Oldest agency for securing patents : 
it w .... established over sixty years ago. 
M U N N  & CO. ,  36 1 Broadway, New York 

Branch Office. 6 2 5  F St., Wash i ngton, D. C. 
For the details and drawings of the 

Cody biplane published in this article, 
we are indebted to the English weekly 

wheels and the weight of the driver. Prime Movers and Their Accessories. 

THRESHING-MACHINE. _ T. S. HAYNES,  BOILER-FLUE CLEANER.-d. WmcHMANN, INDEX OF INVENTIONS 
Flight. Bay City, Texas. The invention has in view a Albany, N. Y. In this ca se the object of the 

• • • rigid frame arranged at one side of the har- inventor is to provide a new and improved 

Aviation Abroad. 
vester and adjustable to different elevations boiler flue cleaner, arran ged to insure a thor-
above the ground, the frame carrying the har- ough removal of scale and to provide the de

The second . foreign aviation meeting, vesting mechanism and braced intermediate its sired flexibility of the cleaner to readily pass 
which was held last week at Brescia, length by the fra.me of a downwardly and out- through bent or curved tubes, flues, o r  pipes. 

Italy, was by no means as successful as wardly·inclined elevator. INDICATOR.---.C. W. SNYDER, Hudson, N. Y. 

For which Letters Patent of the 

United States were Issued 

for the Week Ending 

August 3 1 ,  1 909, 
The Improvements are in indicators adapted for 

the first event at Rheims. The field was Of" General Interest. use in connection with engines, for making Indi- A N D  E A C H B E  A R I N O T H A T 0 A T E  
very rough, which made landing without CARD-INDEX CAe,E,--1E .  A. YUNGEL, New cator cards to show the variations in the [See note at end of list about copies of these patent •. ] 
breakage difficult, and in addition to this York, N. Y. In this index case it will be im- pressure in the cylinder during the movement 
the weather was not always propitious. possible to place a card out of its correct po�i- of the piston. I t is especially adapted for use 

tion, and the invention may be broadly defined with Internal combustion engines. 1\1. Lefebvre, the daring French aviator 
as consisting of a card-holding receptacle, with 

who piloted a Wright biplane at the botto!!l thereof having card-�ngaging memo 
Rheims, was killed at Juvissy on Septem- ucrs located in relativfJy different positions for 
ber 7th when his machine plunged to the each card or set of cards the case is to contain 
ground. This is the second fatal accident and w ithout interruption between adjacent 

which has occurred wfth a Wright aero- members. 
. . 

I L· t C ld f th It I '  EYE-SHADE.-G. E .  HENRY, PhIladelphIa, p ane. leu . a erara, 0 e a lan , Pa. This improvement has reference to eye 
army, who also had a bad fall in his 

I shades of the kind mounted upon spectacles, the 
Wright machine a couple of months ago, more particular purpose being to support the 
again came to grief when he took shade upon t.he end portions of the spectacles, 

and also to produce certain changes In construcLefebvre'S place at Brescia on Septem- tion of the shade and its support, thereby in-
ber 8th, the first day of the meeting_ creasing the general efficiency of the device. 

Hardware. 

SELF-HEATING SOLDERING-IRON. - A. 
H U S SON, Oshkosh, Wis. The object of the in
vention is to produce an iron which will operate 
effectively to p roduce a thorough vaporization 
of the liqaid as it is admitted to the burner. 
The invention relates especially to the types of 
irons which are he�ted by liquid fuel. 

WIRE-STRETCHER.-F. STANLAKE, Owosso, 
Mich. This invention pertains to improvements 
in stretchers, and more particularly to that type 
in which there are employed a ratchet member 
and a pivoted lever member having dogs In en
gagement with the ratchet member and having 
its pivot movable longitudinally of the ratchet. 

Hallways and Their Accessories. 

GRAIN-CAR DOOR.-P. d. A. SCHNOOR, Hol
stein, Iowa. This door is intended to meet the 
several requirements in loading or unloading 
grain and can be conveniently manipulated to 
form openings of more or less extent according 
to the use to which the car is to be put. It 
may readily be attached to the door of an 
ordinary car. 

DUMPING CAR.-T. LAWSON, New York, 
N. Y. This invention pertains to dumping cars 
admitting of general use, and particularly rail
way cars of the general type described in a 
former patent granted to G. I. King and T. 
Lawson. The object of the present invention is 
to Improve the general construction of the car, 
and especially of the means for tilting the box 
and opening the doors thereof. 

MAIL-BAG CATCHER .-D. W. COUNCIL, 
Rutherfordton, N. C. The object of this patent 
is to provide a device which may be applied to 
the car without any changes in the same, which 
will take the bags from the crane or support 
already in use, and hold it until it is removed 
from the holder, and which will deliver the 
outgoing bag, at the time it receives the in
coming one. 

Pertaining to Vehicles. 

Just after starting the aeroplane tipped 
so badly that one runner struck the 
ground and was demolished. M. Bleriot 
struck a tree and broke his propeller. 
Anzani's propeller also broke while he 
was attempting to make a test flight. 
Both the latter accidents were attributed 
to the unevenness of the ground. Curtiss 
and Bleriot crossed the startling line 
every day in the 31-milll race for the 
Grand Prix, according to the regulations, 
but no extended flights were made up 
to the time of our going to press. It was 
much too windy on the 10th instant for 
any flight to be made. At Berlin Orville 
Wright continued to make daily flights. 
On September 7th he flew for 52  minutes, 
'lnd on the 9th he made two flights for 
Crown Prince Frederick. He is teach
ing Capt. Englehardt to operate the ma
chine. At Scarborough Beach, near 
Toronto, Can.,  Mr. C. F. Willard last 
week made two excellent flights out over 
Lake Ontario with the Curtiss biplane 
of the Aeronautic Society. Each time he 
started by runNing down an incline on 

VEHICLE-SPRING.-d. N. BREWSTER, New 
Heatlne: and LIghtIng. York, N. Y. The invention refers to carriages, 

HOT-WATER HEATER.-E. B. SADTLER, road wagons, trucks and like vehicles, and its 
Richmond, Va. In the present patent the in- object Is to provide a spring, arranged to yield
v�ntion is. an improvement in hot water heaters ingly support the vehicle body and to readily 
and it has for its object the provision of a compensate for the varia.tion of the load, with
simple and effective structure which will be out danger of breaking the springs and without 
durable in operation, and which will not easily requiring the heavy multiple leaf springs now 
get out of order or leak and will produce a generally r-mployed. 
maximum heating �ffect in operation. HARNESS.-D. F. BALENTINE, Greenville, 

BOTLER.-C. l<�. CHAPMAN, Fort Edward, S. C. An object in this ca.se is to provide sim
N. Y. A pm'posP hpre is to provide a sta · pIe harness for detachably securing a draft 
tiona,'y flash boiler in which the steam dome animal to a vehicle, by mean A of which the 
and wate r column are removed from and a rc horse or other draft animal can be firmly se
practically independent of the b{)iler proper, and ! cured to the vehicle, and which permits the 

Abnormal potential discharging and arc dis� ruptillg device, Erickson & Lord, 
' . 932,541 , 933,027 ACId

., m�klDg apparatus, sulphuric, If'. J. E aldmg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 932,1'11 Adding machine, J. H. Ginet, Jr . . . . . . . . . .  932,462 Advertis�ng apparatus, C. F. De Soria . . . . . .  932 , 725 Advertismg apparatus for cars, etc. , J. 
Ora.:1e, Jr. '. . .  . . . . . . . . . . . . . . . . . . . . . . . . .  932,764 AdvertIsmg deVIce, Jlutomatic dental La-

. vallee & q�nstantineau . . . . . . . . . .  .' . . . . .  932,875 All' brake applIance, safety railway truck 
J. L. Bering . . . . . . . . . . . . . . . . . . . . . . . .  : 932,675 Airship, E .  S. & W. D .  Le Fevre . . . . . . . . . .  932, 712 Airship, J. Muckle . . . . . . . . . . . . . . . . . . . . . . . .  932,884 AIrshlp, J. A.  Rignon . . . . . . . . . . . . . . . . . . . .  932,999 Albumen and animal casein and the product 
t��refrom; treating vegetable, F. G. 
W Iechmann . . . . . . . . . . . . . . . . . . . . . . . . . . .  932,527 Alfalfa cutting machine, D. L. Adelsperger 932,745 Ammonia from coal gases, recovering, }t\ J. 
Collin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  932,758 

Amusement apparatus, H. N. Ridgway . . . . . 932,904 Annealing furnace with inlet sealed by 
steam, C. C. Baldwin . . . . . . . . . . . . . . . . . .  932,945 

Antiseptic composition containing phenyl 
acetate, N. Sulzberger . . . . . . . . . . . . . . . . . 932,647 

Apparel apparatus, E. Kasralowicz . . . . . . . .  U32 , 870 
Assorting and sizing appara tus, E. W. 

Johnson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  932,783 
Atomizer, T. A. De Vilbiss . . . . . . . . . . . .  � . .  932, 604  
Atomizer for perfumes and other liquids, H. Rachmann . . . . . . . . . . . . . . . . . . . . . . . .  932, 7 1 8  
Automatic gate, J. W. Johnson . . . . . . . . . . . . 932,473 
Automobile carriage, T. J. Van Pelt . . . . . . .  933,007 
Bag filling ma chine, J. L. Drohen . . . . . . . . . 933,025 
Bag tie, J. M. Stryker, reissue . . . . . . . . . . . .  13,017 
Baggage records, manifold sheet for, W. 

Leach . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  932. 620 
Baling machine, R. A. Caswell et al . . . . . . .  932,755 
Ball carri�r, J. T. Cowley . . . . . . . . . . . . . . . . . 932,762 
Base ball, B. F. Sbibe . . . . . . . . . . . . . . . . . . . . 932, 9 1 1  
Basket, folding, W. A.  Snyder . . . . . . . . . . . . 932,826 
Blltteries, container for secondary, E. " L.  

Oppermann . . . . . . . . . . . . . . . . . . . . . . . . . . . 932,637 
Battery covering, G.  E .  Andrews . . . . . . . . . .  932 , 841 
Bearing, roller, J. H. Cook . . . . . . . . . . . . . . .  932,760 
Bed, folding, J. Maurer . . . . . . . . . . . . . . . . . . 932,626 
Bed or couch , extensible, .T. Ludwig' . . . . . . . 932,794 
Bed pan, M .  F. Cagle . . . . . . . . . . . . . . . . . . . .  932,442 
Bedclothes clamp, G. W. Bac<>n . . . . . . . . . .  932,748 
Bedstead sblpping box or crate, S. Rosenthal 932,581 
Beer dispenser, root , �'. H. Anderberg . . . . . .  932 , 942 
Belt cleaner, J. A. Bowen . . . . . . . . . . . . . . . .  932,434 
Belting, P. L. Wooster . . . . . . . . . . . . . . . . . . . .  933,011 
Bench. See Washbench. 
Billing sheet, multiform, E. Z.  Lewis . . . . . 932,713 
Binder, loose leaf. S.  H. Mitchell . . . . . . . . . .  932,801 
Blacking machine, edge, W. K Went,,,,I .  . .  933, 009  
Blank furnace,  W. Scrimgeour . . . . . . . . . . . . 9R3,OO2J 
Boat for suhmarine vessels, lifE'. H. .T. 

Walles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  932,921 
Boller, C. E. Chapman . . . . . . . . . . . . . . . . . . . 932,445 
Boiler furnace. Rteam , D .  L. Brownfield . . . . 932,440 
Bolting machillE'. rentrifllgal . G.  Cusson . . . 932,847 
Bottle, Smith & Hnnwl1 . . . . . . . . . . . . . . . . . . ��2.560 
Bottle , E. Burns . . . . . . . . . . . . . . . . . . . . . . . . . .  932,956 
Bottle and jar stopper, D. Baxter . . . . . . . . . .  932,948 



Bott'> ;, llv.ll·l'etil lablt' , L. ltuuul;.'\' , . !JJ2,498 I 
Bottle, non-relillable, M. B. Diskill . . . . . . . .  na2.687 
Box makirg machinE', F. E.  Slayte]' . . . . . . .  g:)'2,503 
Bread tutting mac'billE', G. Jeudl'as . . . . . . . .  93:l.555 
Brick I"'(':-:;s . . \.. &. J. Berg . . . . . . . . . . . . . .  U:!2.674 
Bridge ('O:Hitl'uctinn, J. 1..). Luttrell . . . . . . . . .  Ua:l,483 
Brush, E. Miltner . . . . . . . . . . . . • . . • . . . . . . . .  UiJ:l,G30 
Bl'ush fot' screen doors, tty, W. L. Jobnsou 932.474 
Brush , sink. C. Plunkett • • • . . • • . • • • . . . . . . .  D32 ,899 
Buckle, I .  P. Tenney . . . . . . . . . . . . . . . . . . . . 932,596 
Building construction to n·s.j�t the action of 

eartbquakes, J. A. Cahlllta l'ients . . . . .  082.443 
Burglar nla I'm, explosioll, J. J'. Risse! . . . . . U:�2.642 
Burner, C. S. Chrisman . . . . . . . . . . . . . . . . . . .  9315,010 
Button blank distributing wachille attach-

ment, I. np Frrmeisd . . . . .  . . .  932.767 
Caissons, �bnfting' fhl·. C. P. Downing . . . . 9a2.770 
Call box, H. S. Hu\l,)(·k. Jr . . . . . . . . . . . . . . . .  1)32,753 
Camera. W. F. Folmer . . . . . . . . . . . . . . . . . . .  932,457 
Can coating or lacqueriug mac111ne, J. G .  

Hodgson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  932,609 
Can lacquering or coating mnc-hinf'. J. C. 
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FOR FINE. ACCURATE WORK 
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J!'OR GUNSMITHS, TOOL 
MAKERS, EXPERI· 
MENTAL & REPAIR 
WORK, ETC. 
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I Your PATENTS 
MACHINE SHOP OUTFITS, TOOLS AND ncorporate and BUSINESS 
:'':::KL':'EA

S
NSH���T �:+!�6�LU

S
E ���� in ARIZONA 

SEBASTIAN LATHE CO •• 1 20 Culvert St., Cincinnati. O. Laws the most liberal. Expense the least. Hold meelin .. , transact 

Can �������jng' ' �,: ' co�ii�g.· ',;;;e'bi;l�', ' ·C.' · S: 932,610 Foot and Power :'�,ds���:'��n�'}:r�IY'l:r:;J."e�: Burklin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  932,678 S H J<: PARD LATHE co" 133 W. 2d St. Cincinnati, O. 

business anywhere. Blanks. By-Laws and forms for makin2' stock 
full-paid for cash. property or serviCe!. free. President Stoddard, 
FORMER SECRETARY OF AR1ZONA. resident a�ent for 
many thousand companies. Reference: Any bank in Arizona 

COJUH"d goods sterilizing apparatus, A. Mill . 932,629 
Candle a_sembling macblne, C. B. Manbeck 932.796 
Car, J. E. Tegse.,·man . . . . . . . . . . . . . . . . . . . . .  !l32 . 728 
Car bolster. hoppel', A. Berkel' . . . . . . . . . . .  n33.014 Car IJl'nk(\ mechanism. C. )1. )[cCul'thv . . . .  $)32.994 
Cal' door loc·k. frf'ight .  L. \\7ndf4worth· . . . . .  !l32,658 
Car dool' ()llerator. linc'kl'i('h & See lev . . . . . . H:32.8R6 
Car, dmnp. 1'. Ro ::\[('Klli�ht . . . . . . .  : . . . . . . .  nR2,564 
Car dumping' npIJtlI'atn�. "'rig-ht & :-O;('ott . . .  !l32.529 
C,ar juc>kjllJ! appal'tItus, ruilway. f'. RIH'I!�·. 032,811 
Cor shIt> IH!3I'illg' nnd Ct'-lItt>I' 1X":ll'ing testilll! 

Wt,(·hlne. I·Hihnn· . . J. 1-'. O·Cunnor . . . . . . 932.567 
C:l r  1II1dt'-l'framt' • •  1 . .

.. �. Tt"8�t"YmUI1 . . . . . . . . . . 933.QO!S 
Cal' \'� I I , j f a t i lll! sy�tew. D. i. Cnokt" . . . . . . . 932.761 
( 'al' WhN"1. R . .T. Ga'l'nPllE'I' . 0  • • • • • • • • • • • • •  932,600 
('al'S HIHI tlll' l i kf'. t-'PUl'€' wheel for motor. F. 

It. Ih"n11 i:;!oll . . . . . . . . . . . . . . . . .  o • • • • • • •  

Carhuretl'l'. ( '. A . Hans . • . . . . . . . . • • . . . . . .  
C8rllUl'E:"tpf. )1. Lanx . . . . . . . . . . . . . . . . . . . . 
C'al'hUJ·etf>l' . .  J. A. Kenworthy . . . . . . . . .  0 • • •  

Cal'hm'E:"tE:"l' for iuternal comhnstion eng'illp�. 

n32.969 
932,4611 
!l�.478 
n32.871 

Grollvelle & Arqnemhonrj!' . . . . . . . . . . . . . . !l�2.860 
Card �xhihitinj!' device. A . .T. Thon"" . . . . . . . 9:12,830 
Cart for t1j�trihlltillg eC)n('r(�tt>. t!tc . .  N. P. 

A1Ull\ll'�ell . . . . . . . . . . , . . . . . . . . . . . . . . . . .  9�2.746 
("ash issuing'. indicating. and " pg'istel'ing ap-

pnl'u tns. nrobniak & FlnIlP(·ki . . . . . · . . . . . n:l2.973 
('a sl Ill' . . 1.  E. Gb>kler . . . . . . . . . . . . . . . . . . . .  !l:12.l'l56 
('ast"I' wheel. B. ('. Mathe • . . . . . . . . . . . . . . .  !1�2.624 
(,,,ttl. "nard. B. E. �{o,her . . . . . . . . . . . . . .  nn2 . 6.1-1 
Cemellt. mUllufactul'ing. )1. Trpmhour . . . . . . 932.91 7 
(,pnterillJ,! form. C. n: :\Ic.-\.l'thul' . . . .  932.993 
(,haln, W. II. Trout . . . . . . . . . . . . . . . . . . . . . .  932,919 
('hain and link tllel·efor. J. T. Corbett . . . . .  932,680 
('hee�E" ('uttpl'. A. De Yilbis::-. .T r . . . . . . .  932.540 
('hnck. n. :< • •  Tnh".o" . . 932,709 
(,hurk . .  \.  A . .:\orth . . . . . . . . . . . . . . . . . . .  9�2.!l96 
('hnl'lI. �. Etter . . . . . . . . ' . . .  0 • • • • • • • • • • • • •  932.455 
('i�;lI'l'ttt' ('asf'. J. E. ) ' , PE"ndpr . . . . . . . . . . 9�2,569 
CIt'CIlIt hl'eaker . .  T. B. & H. Eo Bm,... . . . . . . 932,863 
('il'('ult making' ann hl'eaklng devicp, H. H. 

HakeI' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  93�,012 
CI"IDII . . T. C. Todd . . . . . . . . . . . . . . . . . .  932.516 
('lei' i.. L. n. Bpll . . . . . . . . . . . . . . . . . . . . . . .  932,429 
(,Iotht>� baul!pl'. foldill#!, ll. H. Cazier . . . . .  932.756 
CllItch. H. C. La Blltl . . . . . . . . . . . . . . . . . .  932.558 
('lllt('h. fl'iction. K. ,Yo B!lt>('hle . . . . . . . . .  932.668 
Coat. ilitiatalJI€'. F. F. Hod,!!kin� . . . . . . . . .  s:t:l2.(108 
('of'k. gas se-l'vif't' . .  T. T. Rl'dd�" , . . . . . . • . . . .  932.437 
Cock. 8Hfet�' gu�. R. A11e-n . . . . . . . . . . . . . .  , g:12.fl40 
Coffel' 01' slliet> m ill . A. A. ""arnE"f . . . . . . .  , O�a.o08 
CohereI'. ,Yo "- . lla��ip . . . . . . . . . . . . . . . . . . .  0:12 .799 
('ollapsible hox. O. A. PHlIl son . . . . . . . . . . . . n:!2.806 
Collnr hlnnkl" and tilt'" In:�. Illlwhine foJ' foltl-

iug'. 'Y. L. ])ixull . . . 0 0 . . . . . . . . .  9:l2.7M 
('01 1 3 1'. shirt. J. llol'f . . . . . . . . . . . . . . . . . . . . . 9�2.R48 
Comh. S(,'{' CurrycHmb. 
Composition. B. Fl'iedlnell(lt'r . . . . . . . . . . . . .  9H2.460 
C()Ulpo�ltloll of mattpr, L�'n('h & Crallt' . . . . 932.622 
Concentrator. Evans & Akins . . . . . . . . .  , . . . .  932. 691 
COlltl'pte ronstnwtion. S. (' . Fiddyment . . . .  932.692 
('onlact maker. J. �'. Wehh. Jr . . . . . . . . . . . .  9:{2.924 
('ollvel'tlet, ('. R. Bold . . . . . . . . . . . . . . . . . . .  fl32.43:1 
Conveyer. bydranlir dirt. J. E. Haal'mann . . n:'2.544. 
Cookt"r, fruit. I" . C. nnhel't� . . . . . . . . . . . . .  $)32.n05 
COPPE'r ores, ienching. (L C. Schneider . . . . . .  9a2.643 

purposes. 
The CJ,EVELAND STONl<: CO. 

6th Floor. Hickox Bide •• CIOY.I ..... O. 

50 OSIAUD CAlIS OF YOII NAIE $1 00 
I. COllECT SCRIPT. COPPEI 'LATE • 

'Ir OIALnY MUll 'LEAlIE YOU •• YOUI MaUY RE'U.,U 
.allPLe CARDS OR WEDDING INvITATIONS U'ON IIQUIIf 
•• CIAL 

"aTloun 

Big 

HOSKINS PHILA. 
940 CHESUUT sr. 

Money In 

STODDARD INCORPORATING COMPANY. Box 8000 
PHOENIX. ARIZONA 

BABBITT METALS.-SIX IMPORTANT 
formulas. �CIENTIFIC AMF.RtCAN SUPPI,EMENT 1 1  �3. 
Price 10 cents. For sale by 1\1 unn & Co., Inc., and all 
newsltealers. Send for catalo.a!ue. 

AVIATION. The best book on AVIATION 
The first Lessons on AERONAUTICS 

Most scientific treatment on the subject. 
fine illustrations and diagrams. Leather back. 
prepaid .$2.00. Send to Maxim Kasmar, Secr. 

AM. AER. SOCIETY 
1827 N. PAUUNA STREET. CHICAGO. ILL. 

: OUT customers all over the Country are making from i2S to $75 profit ;t nay with the 
Cyclone Drill. No business offers such bif returns for the money !�vested. 

Comractors, prospectors. well drillers, find the Cyclone Drill more economical. faster 
and easier to operate tban any other. 

We make Hollow Rod. Cable and Core Drills. to meet every need. 
We also make combination macbines that will handle any or all of the systems equally 

well. a machine that will enable you to cover the entire field of drillin£,. 

Cyclone Drill 
Our Diamondite and Steel Shot Core Drills cut faster and a t  fraction o f  the cost 

of the old diamond drills'. We sell Cyclone Drills on an ea;] pa,'fment plan. Some of 
our cusromers have made more than the price of the machine within one month, Our 
new traction Gasoline machine-only one made - is of panicular value where fuel and 
water are scarce. Send for our free books on Drilliu£,. and let us know in w.hat 
branch of the work you are interested. 
CYCLONE DRILL COMPANY. 11 Main St •• Orrvllle. Ohio 

ChleBIr0 OIIIce, 419 FI.h". Dulldln" 

Fire Insurance Rates Too High ? 
Doubtless. But the rate simply measures the fire loss as 

CopyJng press. roUer·. P. H. Yawman . ,  . • . .  9:,\2.065 
(,,"'11 sbeller. L .T. �!��l ill in . . . . . . . . . . . . . . .  9:32.889 a ('orset. S. E. Covington • • • . • • • • • • • • • . . • • .  flH2.H81 
( 'oupl ing • .T. M. Adams . • . . . • • • • • • • • • . • • . .  91i2.74-t 
Coupling. R. Jobnson . . . . . . . • . . . • • . . • • . . .  9:12.869 
Crane, traveling. E. E. Brosius . . . . . • . . . .  n:l2.43!l 

hermometer does the temperature. Rates In America 

Europe, but-in 

are 

ten times higher than in some parts of 1 908 
('rate, egg. E. E. Ward . . . . . . . . . . . . . . . . . .  932.922 
Cream separator core cleaner, L. L. Stabl . .  fl32.(;46 the fire loss 
('reel, S. W. Wardwell . . . . . . . • • • . . . • . . . . .  n�2.522 
Crucible furnace, W. Scrlmgl'Our • • . . . . . . . .  9:12 .,,01 
('rucil>ie furnace, W. S. Rockwell . . • . . . . . .  fI:12.906 
Cuff bolder, L. E. Allen . . . . . . • . . . . • . . . . . .  1):12.42:1 
Culinal'v tool, A. G. Molnar . . . . . . . . . . • . . •  932,631 
Cullnarv utensil. O. Bagulo . . . . . . . • . . . . . . .  932.94� 
Cultivator attacbment, T. A. W:vUe . . . • . . . .  fl32.741 
('urd agitator. E. Mandel . . . . . . . . . . . . • . . .  932.991 

in America was 238 Millions 

waste was largely preventable. 

This of Dollars. 

Slipshod methods 

Curling Iron beater, H. W. Denbard . . . . . . .  9n2.5:m 
CUl'l":\'comb and brnsb, combination, .T. La-

borde . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  n�2.55\l 
('urtain tixtun·. H. A. llepp . . . . . • . . . • . . • .  · 932.684 
Curtain book, M. L. Gould . . . . . . . . • . . • • • . .  9:12.778 
f'm·tain polet 1\1. Scanlon . . • . . . • . . . • • • . . . •  9!{:{.OOO 
Curtain pole nnfl shafle 1'OUe1' holder, S. A. 

Dzimiall . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . .  9::t2.!l75 
Crde frame, motor, C. O. Hedstrom . . . . . .  !t�2.r.-l6 

Cylinders, treating. R. ){orri!1 . . . . . . . . . . . 9:!2.�(J2 
Dentist's casting appli ullC'e. 1\ .  H. Smith . . n:�2.508 

E���
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pa�"�li t�l;' .,� n:�2.565 

Bengert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1):12.694 

Door cbeck, C. ll. Wood . . . . . . . . . . . . . . . . . . 982.9:l.1 
Door closer, (·ompl'£"s:-.ed air. A. E. HanMn . 9t{:J.I I:H 
Draft appliance. C. Lunde . . . . . . . . . . . . . . . . . 9�2.561 
Ul'stt attacbmf>nt. v('·bicl�. C. V. Paul . .. . . .  932,G:19 
Draft rigging finishing aud proving maebme, 

friction, J. F. O'Connor . . . . . . . . . . . . . . 932.566 
Drawing board attachment. )1. R. Etb .. n . .  9� .690 
llrier. �'. G. Sargent . . . . . . . . . . . . . . . . . . . . . .  932,499 
DrYIF�r 

aCI.
d s���l�d i�.� . �����
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� n32.727 
Dr\'"ing ' a;:"pal'atns. K. Gammel . . . . . 0 • • •  0 · 0  982. 695 

Drinking fonnt . poultry, C. F. Sl ifer . . . . . .  932,590 

enormous 

of construction and criminal carelessness in the use of property 

bring about this terrible fire loss. It IS any wonder fire rates 

are high in America ? 

Do you want to help reduce the fire cost and fire insur

ance rates ? THE HARTFORD FIRE INSURANCE COMPANY 

has published a '  book on this subject 

for the Householder, the Merchant 

which contains chapters 

the Manufacturer. It 

In his particular 

and 

of tells each how to reduce the chance fire 

would class of property. If all property owners follow the 

suggestions of this book the fire waste would be lessened and 
Dnst removing apparatus, dl',\' Rl"pal'ator for. 

R. F. Ilisel·en • . . . . . . . . . . . . . . . . . . . . . . .  9!l2 .686 fl're I'nsurance rates would be "'reatly reduced Dve. nzo. Rnnkel & Herzber� . . . . . . . . . . . .  · . 932.81� 5· The book also 
Dye, di8azo. Runkel & H"r7-herg-. . . . . . . . . . . 932.812 • • 

J;�ar 1>'feY� a�� 
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: 932.487 gIves valuable adVICe as to how insurance should be written 

Edn('fltlonal appliance, T. r.  Galloway . . . . .  932.852 • 
Ele�r�;rl 
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: 9�2.481 I and tells In simple language common errors to avoid. This 

Electric fnrnaee. J. A. Hay . . . . . . . . . . . . • . .  932,4�9 
Elec·(rlc furnace, .1. B. Trillon . . . . . . . . . . .  !l�2.8.�5 book may save you thousands of dollars and much trouble, m .. rtrlc light cord adjuster, O. Dodge . . . . . .  932,970 
Electric machine bru�b, dynamo, E. R. 

Knight . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 932.616 

Electric mRchine, d)'namo, A. L. Cnshman . 9�2.5�7 
ElectriC' machine. dynamo, W. D. ;'omeroy . 9�2.(,Hl 
Electric machinE', d.nlalDO, A. A. l Ifer . . . . .  9�2 .897 
Eleetrir motor. O. H. & A. F. Pieper . . . . . . 9.12,896 
Eledrlr switch. pu�h hutton. L. H. Moul-

tbrop . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  932.883 
J;�lectrol!er shade hoMeI'. H. A. Toney . . . . .  932.8:14 
F.lp" utol' automatic control dpvice, Ih ;T. 

F.Ie,·�!tl��\rt;;hilli ·fi�;i':e·. ' ,i. B. ' (i�tf: : : : : : :  ���:��t 
El1h)io;H�l'upb. ('. Eo Dt"xtPI' . . . . . . . . . . . . . . .  n:{2.7(j8 
Enghll' ('(lilt roller. A'n�. C. L. �II-ITt'I�r�r . . . . . �R2.80-l 
]�:n�iIlP muffler. eXlllosh·e. n. H. �m.lth . . . . .  Sl:\2.72� 

Nng1nt" starting dt:'vict'. HlIt plllo)nle amI 

olh .. r. A. G. Wlllarfl . . . . . . . . . . . .  · . . · · · !l�2.!3� 
EnvP)oll. 1·('tUI'Il .  ,Yo 1'. :"iI JlTistlll . . . . • • . . . .  !);l2.!1 .1 
Enve)op. �aff'ty. ,,". F. YOl1n� . . . . . • • . . . .  !l.,�2. �42 
F.xCIl.Yntor or dredger. R. (:log'tH'r . . . . . • • • .  · n�2.857 
Extractor. Prire & Hood . . . . . . . . . . . . . . . . . .  ' n.12.� 
E" e .hade. G. E. Henrv . . . . . . . . . . . . . . . . . 9�2.7o.., 

EYe"la.. nose gila rd. J: H. OstrandPr . . . . . 932,491 
Fan fot' st'wing machinefi and thp like, W. P. Tippit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . !l12.�H2 
Farming implement, T. J. King . . . . . . . . . . fl32.7M I 
Fastenlilg' flrlvlng machine, J,. A. Ca.graln !l�2.5m'i ' 

�:��
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�'n}�;·a t�l�r:::f�r. boile'':, 
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no matter in what company you 

are insured. It is free. 

Send for it at once. 

THE HARTFORD FIRE INSURANCE 
COMPANY 

HARTFORD, CONN. 

Send me your Book " Fire Prevention and fir� 

Insuran�e" advertised in The Scientific American: 

Name ..... . . . ... .... . . . . . .. . . . .. .... .. . ........... ......... _ ...... _._ ......... _ .... _ .. . 

20 1 

I'jItL'I'. H . •  1 .  lJuaLie . . . . . . .  , . . . . 
Finish. 1" �llw\'ing, J. M. \\'ilsull . . . , 
l1�jJ'e f"�c:alJ{', H . •  J. Bl'H('h'l�ht're; . . . .  . 

.Fire t'8t'ilPf", .T. A. G rove . . . . . . . .  0 , . " . . .  . 

}'irt! escape, )L J. Lifl5hit.z . . . . . . . . . . . . . .  . 
Fireman's equil,ment, L. So i\Jl'iklc . . . . . . .  , . 
li'ishiug l'pel attachment, C. \\'. Ungt"I' . . . . .  . 

Fluid pl'e8SUre iudicating devi<.:p, '1' .  ::)loper . 

Fluids, method and llpparat1Ls fUI' tClStillg', 

H:J2,tiUI; 
!JH2,73S 
()32.4ati 
U32,6!lU 
U:i2,7!i:> 
9�2,8lS0 
932,8.'17 
U:12,504 

H. B. Bishop . . . . . . . . . . . . . . . . . . . . . . . . n:�a,OI5 
Inusbing apparatns, 11�. lie Alua U ,  • . . . . . . .  U:32,93U 
Flushing apparutu8, water cluset lmwl, '1'. 

J. Murray . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
li'oc'�sing device, W. 1;'. E'olmer . . . .  , . . . . . . . 

Folding lJag, \V. Ru{'tt"I' . . . . .  0 • • • • • • • • • • • •  

}"'onnaldehyde, apparatus for IH·ot.luciug, \\'. 

932,716 
B:�2.458 
U32,121 

H. AlcLuughlin . . . . . . . . . . . . . . . . . . . . .  !l32,G:�n 
li'ounuatiolts, constI'lH.'tiug'. J. lo'. O·J(.olll·kt· . 9:12.7 1 7  
Frame. :-;el' e.y(;l� frame. 
Friction rove driv(· l'levatur, E. nWlling . .  
!1'urnace, \V. '1'. Suwwers . . . 0 • • • •  , • • • • • • •  

li'urnHce charging IIltPUl'UtllS, D. GIll'� . . .  . 

I1'Ul'UaCe oven, F. T. Booth . . . . . . .  " . . . .  , . .  

Furnace pOl·t cool illg' lIleall:-3, P. E. J'1l rks . .  . 

l" use, doulJle uctillg . •  J .  I-[ul'Ie . . . . . . . . . . . , . 
GllIUC ul,puratl1s, \Y. Ir. COl'lIfuL'u . . . . .  " . , . .  

Garlllent. cowhh w t ioll hlld.L C .  H. Oshul'lI 
GUl'!.lH'i:lt Jll'ohH:tOl', .\Juuil l & .Mike�II . . . . . . 

Uas uppurutllS, acetyleul", L. J. Olsun . . . .  . 

lias lighter, W. D. C. Wright . . . . . . . . . . .  . 
Gas lllett'l' CU111lCctioll, F. H. Sellft�l(h'r o .  0 • •  

Gas producer, J .  It. George . . . . . . . . . . . . . .  . 

Gathering macbllle, F. S. Bal'nl� . o • • • • • • •  

<lear ease, T. 1... KeUlwdy . . . . . . . . . . . . . . .  . 

Gearing, l'bange l-iJ)l'pli. L. A. Sall�srlni . . , . .  
Gearing, ebungL'u 1I1e �IH'l'lI, E. A . .Tohnstoll . . 

0:12,4::2 
H82,5U;:' 
!J:l:l.O;U 
H:�2.95a 
lJ:!2.49:1 
932,701 
932.846 
932,56S 
0:12,990 
932.997 
9:12,935 
!l32.8H) 
9:32,85:! 
H32.670 
BH2,7S.,l 
n:12,814 
nB2.H1 1 

Hohl saving tl lJl,Hll'lItus, V. P. YI;'ilnilli . 0 . .  B:r2 .!I:ai 
Grain gl'imllllg wa('hillt', 'V . .... & ("j. J. 

Moure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Ut'iuder, C'u th'l', Lt:' Blowl & ( : I·i}t'Ilt' . . • • . . .  

Urimling lllu(.'h lilt'. Va d:-:; & Boss . . . . . . . . 0 , 
{iuu)::;, 811£"11 prillll.�L' fur IJree{'h luadillg', I'� . M. 

F=k . . . . . . . . . . . . . . . . . . . . . . . . � . . . . . .  . 

Harvester, beet, M. J. Ely . . . . . . . . . . . . . .  . 

Hat pin holdl'l', "-. II. Pl ane 0 o • • • • • • • • • • •  

Huy holder, aLtowutie. J. 'Yeulil e .  0 • • • • • • • •  

Hay press, T. J.;. 'l'm'uel' . . . . . . . . . . . . . 0 • • • •  

lIay presst Fuuk & T1I1'ner . . . . . .  0 • • • • •  

Hay rake, 'V. 'YiIl1t'l'S . . . . . . . . . . . . . . . . . . .  . 
Heat l'l'gulator, eh-d l'utherwustllti<:' , L. U .  

Copeman . • . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Heater, 1'. i'lthlll . . . . . . . . . . . . . . . . . . . . . . . .  . 

Heu t ing furlluce, E. H. H.obiusoll . . . . . . . . , 0 
lIeu ting Sy�t�lll and regula tOI' Iht:'l'L'for', 

!J:l2.&-ij' 
n:12.7Hl 
!I:�2,liO:: 

9aa,o:�o 
933,O;!U 
932,809 
932,524 
932,517 
!132,5-t:! 
9;J2,52S 

B3!!.H()(j 
H32,Gtto 
U:i2,5TB 

water, C. E. Kniekpl'hoekpl' . . . . . . .  0 • • • •  D;�2,G15 
Hinge, l::;q>Hl'able, J. H. COl'he t t .  . .  , . . . . . . . .  9:j2,GOl 
Ho£", weeding ur chol'ping, '1'. J' o King . . . . . .  9H2,87� 
Hoisting apparatus. C. H. llal'twig. 0 • • • • • •  1);{2.4()� 
Hoof pad, It. C. �tewa rt . . . . . . . . . . . . . . . . .  tl32.59;; 
Hoof tl'imml'l', O. )1. ll;ltes . . . . . . . . . . . . . . .  9:t2,671 
Horn al'ticle, �1. E. & II. E. �1<:I)ollllpil .  . . .  9:12.8RS 
Hot wutt"l' la·u h.'I'. E. H. Sadtll' l' . , . .  n:�2,HO,lo; 
IIu:-;ker, J. A. Halll$t>.v . . . . . . . . . . . . . . . .  0 • •  t1:�2.!llIl 
Hydrocarhon IJUl'lll"l' and water fl'l'd thf'I't:'-

fol', K G. MlIlllmel')' . . . . . . . . . . . . . . . . . . . !I;1�.80:: 
Hydro('<tl'boll l·ngine. Eo. Troike . . . . . . . . .  !l:�2,}l1� 
H�"dl'ollleeblllli('tll lJl'e:;�. A. "' ihiIl . , . . . . . .  mm,01o 
let· ('utting IllIH'billt', J . •  T.  rl'obill . . . . . . . . . . U32.72!1 
Ice sawing rig, '''o F. �with . . . . 932.fl!l1 
lUl'lIliatol' heuters, t' x t iugllisht.'l· tUI', C. A .  

Cyphers . . . . . . . . . . . . , . . . . . . . . H32 . ..t..t8. 
Indpx ('use, carti, E. A. 1Ullgl"1 . . . .  n32,8·H. 
lllliiL'atol', e. \\". SlIrdel' . . . . . . . . .  , .  H32,82l) 
I llduC't iou motor, I�. .\lattlll:t1l . . . . . . . . . . . . n:�2,625 
[Ilk, HIJlIal'atus for rN'(IYl'!'Y of illgl·l"llit.�lltt-' 

of oil.,·. Hopkins & Bal'llt't t . . . . . . . . . . .  932,550 
Ink, l'l'('O\'el')' of 111gl'et.liellt� of uily,  Jl. Jpkills 

& HU l'llett . . . . . . . . . . . . Hi{2A70. H:{2.r:. ... 8.  932,549 
IIl�u1atol' for tbil'd ruil::;. E. ;\1.  "·t'avl�l· . . . .  932,523 
lll:o:ulH tol'S, 8UPPOl'tillg piIl fuJ', F. A. C. 1'P1'-

l'illt' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
hUll, t.'ulJlJt'I·b:iug, '''. U. Clal'k . . . . . . . . .  . 
Il'Ulliug boa ru. }1. H. l;e�'el' . . . . . . . . . . . . . . . 

Irolling board, step Iat.hIpl', tUll! llt'ut"b, l'Olfi-

H32,570 
032,!l64 
932,854 

LJinet.l, T. Uruzhueh . . . . . . . . . . . . . . . . . . .  H32,452 
Jar cap, milk.. ,Yo H. IIn�; . . . .  , . . . . . . . . . . H32,77H 
Jar or can t1USlIl't!. A. V. Oldham . . . . . . . . . . 932,89"2 
Journal iJox du�t g'ual'u, .J . L. l\lall�til"It1 . . . .  HH2.48-! 
Kettle covel', U. P . .I!'oster . 0 . 0 0  • • • • • • • • • • • 932,77..t 
Ke�" ring, U. Jo K i1'h�' . . . . . . . . . . . . . . . . . . . . 932,787 
Kuife. C. J. Lalldg!'ell . . . . . . . . . . . . . . . . . . . . 932,8H 
li.Hitting Dlilchine, A. 'V. ltt>dill . . . . , . . . . . .  932,57X 
Knitting wacllllt" . .T. Hlad\. . . . .  . . . . 933,01(; 
Label, shoe cartoll, I�. Mo �tiHg i l .'· . . . . . . . . .  933,004 
Ladder, gymnasiuUl, �I . H. [(,!!IH.:11 . • • • • • • • • •  932,902 
Lalllp buruer, J. H. 1),11111 • • . . .  1>32,974. 
LHlllP chimue;r bolder. L. l lullt . . . , 932,471 
Lamp cut out, a1'C, L. l'� . . JOIlP� . .  932,61:{ 
Lamp, electric� 1>. D. Loel\.woo(l 932,621 
Lamp, electrie are, J. H. 1<'ol1l'lIi('I' , 932,77:': 
Lamp, incandescentt R. ;\Jatl.wsoll . . . . . . . . 932,48(; 
LHmp shade holdel·. t'lpl'tl'i(·. H. 1-:. l'alllH'l' . 9a2,89:� 
Lamp switch, electric. Lefehl'(' & :\1 ilI!!I·. . 932,79� 
Lanterll or sbade, colla psi hiE". (' . Fleek . 932,77� 
L,, ,t. A. G. Fltz . . . . . . . . . . . . . . . .  933.02» 
Last, locking, II. F. LOf'w ... 1' • • • .  , . . . 93H,04t 
LH�tS. machine tm' rt'wovillg 8hot.·s frolil. 1<' . 

�1. Moody . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
LlltC'h, H. !,". Smith . . 0 • • • • • • • • •  • • • • • • • • • •  

Lathp tool. J. D. Itarnse'\" . . . . . .  0 • • • • • • • • •  

Lathe, zine. A. l�. JOhllSOIl . 0  • •  

l.athes. thread cutting uttadl lUl'llt fill' !lutu" 
matico J. J .  Crant: . . . . . . . . . .  . 

Lnwn �pl'inklE"r. J. C. J-\,IlI17. • • • • . • • • • •  

Lt>IIi-:, solid bifoeal. C .  \V. COIIIIE"I' . . . . . .  . 
Lift. uil'. R. N. Wootl . . . . . . . . . . . . . . . .  . . 
Lig-hting and heating SYStt.'lll . t(Hllhl l\('(l. I I .  

!)a2.li:�:! 
}l82 .(\ttj 
HH2.5ili 
m�2.7l't� 

Ao BUIT . . . . . . . . . . . . . . . . • . . . . . . .  n:t2.7-ti 
Lime b�'dratlllg 11 PPll l·ntUl" . C. C. 1'l'it7.PJ' . B:';2.7�H 
Line spacing lu{'ehani�m. E. B. ( ' 1'HIIl !l:�:1.021 
Linot'\°pe IDuebhw. 'V. 1'1. RU}ll� �):{2.r,77 
Liquid di�pt>lHtill� uPllal'Htu8. ('. �. Itkhmllll !l:{2AfI, 
Litptid:-; contailliug llIiIlPJ':1I \·ahIt:'. ::\t>P:ll'u l i ll.l! 

susl>enued matter frum, P. J . .  \ . .\lai)!" 
nt"11 • • • • • . • . • • • • • • • • • • • • • • • • • • • • " !I;�t. 7!lt; 

Liquids from l'E"ce"taclt:'�, appal'atus for l't'" 
COVering', J. \VilLmulIll . . . . . . . . . . . . . . f):�2.n�n 

Lock. See cut-door lock. 
Lock anti latc'b werhunislll, H. ( ; .  \'oil!h t . 

Locket, B. E. Adams . . . . . . . . . . . . . . . . . . .  . 

Locomotive osh [lun ('leHneI'. T. IWi\llltllli .  . .  . 
Loeomotive, electriC', ,V. P. Jlull t .  o ' • • • • •  

luog haul. G. N. Gentner . 0 • • • • • • •  , • • • • • • • •  

Logging cal' bunk, C. "' . Hnssell . 0 • 
Loom, w{'it replt"llbbillg'. C. 'fih.'l'ghit"ll . .  
Lubricating cOllipoumls, rnHII11fudul'e of, .1. 

E. Gill . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Mail bag bolder, E. S. 8hiplllUlJ . . . . . . . . .  . 

;\Iail box, E. "'. Eastt'l'1illg . . . . . . . . . . . . .  . 

Mail box flag, F. O. Hf'ss . . . . , . . . . . . . . . . . 

l\lail carrier, automatic, Hackill� &. Bastiall 
Mailing box, G. Boden . . . . . . . . . . . . . . . . .  . 
Mailing tube, l!\ 1\1 • .A�hley . . . . . . . . . 0 • • • • • •  

Mantle holder, 1\1. OtIenb€'l'g' . . . •  0 o • • • • • • • •  

l\Ianure spl'ender, D. Gur:'it . . . . . . . . . • . . . . .  

Massaging antI exel'ctsill� imph·wt'li t. C. J. 

n:{2.7:�11 
H:�2.n;�8 
�1:,!2.51l:� 
!)��2.71.17 
!l:;�.7jt� 
!Ja2.i'i�:� 
!,la2,�:{1 

!l:�2.8;lr) 
OaVl12 
n:�2,,,Hla 
B:12.fl-t7 
n:{:!.7t1o 
!J:�2,-t:� t 
!):�2,-t2rl 
H:�2.t):�t; 
9a2,401 

Hero . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  932.780 
Match safe, J. T. Smitb . . . . . . . . . . . . . . . . . . .  9�12.r..jr, 
M a ttress stUtl'N', F. }I�l'allke . . . . . . . . . . . .  , . .  9��2 ,ml:! 
]\[t�<tl'ml'ing dE"vi(�{I. tailors, G .  S. Ti ft'an�y . .  982,tl4f1 
Measuring macbine, hopper, A. del Cnl-'tillo 

y Romero . . . . . . . . . . . . . . . . . . . . .  , . . . . . .  9R2.75-t 
)Iehll bodif's. devire for spvering, J'�. 'ViRS 0:12,740 
i\ll'tnl 8f'vPl'iug deYitt.'. E. 'Vis�. ' . . . . . . . . .  0 .  982.7:�!J 
:Mp1al sheets.  apparat us for hIning. no E. 

�hel d(ln . • • • . • •  0 • • • • •  , • • • • • • • • • •  0 • • • • •  n�2. ;IX7 
;\[etallic..' ('ompmltul 01' cmu.,o�ition of lIlat

te-l' all(I makJIll!: the SUIIlf'. I·' . •  \. I IPHd-
son . . . . . . • . . • . • . . . . . . . . . . . . . . . . . . . . . . .  f133.n;�li 

:\[ilkingo mac>hiut>. F. H. �('hle,\r . . . . . . . . . . .  H:�2.rl�rl 
)Ul1. L. E. Gatssel' . . . . . . . . . . . . . . . . . . . . . .  tl:l2,l)..t:! 
:\li lll'S, apparatus for l'Pllloving j!1l!-4t'S Hll(l 

fOlll air from . . r. �. K t i l'lil!g . . . . .  o • • • •  n:�2 .ft1li 
:\Iold, .T. B. Blaw . . . . 0 . . . . . .  . . . . .  , . . . . .  H:�:� .017 
�l()tol·. Rpe Electrie moto\'. 
:\) 0\\'('1', J�. G. Goodwill . . . . 0 • • •  0 • • • • • • • • • •  932,Hn7 
)Iu:-;i('al fustl'umE"lIt, self"pla:ring, 1·\ n. 

Goolman . . . . . , • . • . . . . . . . . . . . . . . .  0 • • •  " n:l2.(iOH 
!\u1. .... 1e tot· V3eUUlll clPH1H'I·H • •  J. ,Yo �mith . . 9a;tnO:� 
Nm:zl.e. lnwn spl'n�'. T. Cad\\,fd ln(j�'r . . . . . . .  !l82,95� 
K07.zle, liqui(l. .T. G. !\1H�tin . . . . . . . . . . . . • .  932,8(Kl 
Nut and holt .  locking. G. 'V. Pottillhargt.'l". 932,57.2 
Nut lock. M. B. J'ark . . . . . . . . . . . . . . . . . . . .  0:12,894 
Oiling! df'vi('e tOl' stoC'k (lifOs. I,". 'rhll t('lH�r . !l�2.Cl];� 
Ores. oxidizing, B. E. Eldr€'d . . . . . . . . . . , . . .  n:l2.H8H Feed regulator, W. Raker . . . . . . . . . . . . . . . .  9�2.944 1 

Feed water heater. :r. Pollock . . . . . . . . . . . .  9:12.810 
Feed water purifier, J. Wood. Jr . . . . . • . . . . •  932.660 I Fence dropper nnd wire retaining means, C. , Cromwell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 932,967 I 

'Ornamental pill 01' hadge, C. W. Little . . . . . .  Ha2 ,4�O 
Addru& .......... . . . . . . .. . .. . . . . . .. . . .  __ ......... _ . . . . . . . . . . . . . . . . . . . . . . . ........ l oscilliameter. H .  Schoemaker . . . . . . . . . . . . .  9�2.819 

.1-____________________________ .& Ox
id

8� ��1c:
be 

. •  I.I��: . ��?����� . .  ���. �:l.
t���: 932,459 

Please mention the SCIENTIFIC AMERICAN when writing to advertisers 
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CI -feed Ad - I Inquiry N o .  DO'��.- Wanted.  to buy a light small  assl I verbsemenls :v�rih�� ��":;i':1��::::.e pounds in weight, IncludiD!( 

Adverti sing in this ooIumn is 75 cents a line. No less I Inquiry No. DO :.l3 .-Wanted , to buy silk machmes 
tllan four nor more than ten line. accepted. Count I from re-re'!ling, twisting, doubllDII, to the On"l process 
seven words to the line. All orders must be accom· . of makmg ,t mto clothes. Practical and Instructiye Scientific Bools 
panied by a remittance. Further information sent on Inquiry No. 9024.-Wanted, the address of parties 
request. who can manufacture fire extlngnishers of metal. 

READ TillS COLUMN CAREFULLY.-You wlJl find Inqniry No. 902:i.-Wanted, address of rubber inqniries for certain classes of articles numbered in manufacturers in Germany. 
AGBIC'ULTl1BE.-The lIrew Agriculture. MAGIC_Magic, stage Dlusions, and Sci-

By T_ Byard Collins. 1 2 mo_ ; 3 7 4  page s ;  enti1ic Diverllions. Including Trick 
consecutive order. If you manufacture tbeoe gOods 
write us at once and we will send you tbe name and 
address of the party desiring the information. There 
is no charge for this service. In every case it is 
necessary to Kivc the number of the inquiry. 
Where manufacturers do not respond promptly the 
inqniry may be repeatea. 

MUNN & co., Inc. 

B U S I N E SS O P PO RTU N IT I ES. 

$5 PER DAY PAID to competent automobile drivers 
A complete Instruction book that will 

�
li� you for 

��l,:
e 
,.Jlr

s
��g� W,.\.�?�i'�l�1n�\��';.utomo�,\�s�':.� 

plains all g8<!ol\ne and antomobile troubles_ Satisfac
tion guaranteed or money refunded. · Address George 
N. Pearson. Dept. S, Bala, Pa. 

Inqniry No. 886S • ...: WRnted to buy nlck:elold for 
buttons. 

NEWEST BASKET BALL on royalty. Indoors and 
outdoors. FaSCInating. healthy. harmles., skillfnl game. 
Popularity �ter than " Ping POt;lg " or u Diabolo " 
predicted for it. "Fross," 225 Epler Block:, Seattle,Wasb. 

Inqniry No. 89l �.-For manufacturers of "Wvdt's 
Electro-Catalytlo Sparkilll>: PIng." 

A COMPANY IN DALLAS, TEXAS. operatinl!: a 
JroOd foundry and machine shop, and wishing to etljt'age in manufacture of IrS8 and �1l801 ine engines, Mas pro
duoers. and possibly automobiles. desire to procure the 
��r;3

e
:i,� a.,����:f 

c
3:'l:.r�' ���

a
�'i.:�t...,"fJ'�� 

this line successfnlly. Address W. S. Myers, Dallas, 
Texas, care Olive & Myers Mfg. Co. 

PAT E N TS F O R  S A L E .  

l<'OR SA LE.-Patent No. 932.885. SlIeed gage for 
automobiles. So constructed that all vibration of the 
Indicator is obviated. For fnrther information write 
to J. K. B., Box '1'13, New York. 

J nquiry No. S92l.-For the manufa.cturers of gilt 
paper. 

l<'OR SAl. E.-Patent No. 821.328. Screw driver with 
jOint handle Jdving auger handle pnrchase when screw 
gops bard. Nothllll>: like It on market. H. D. Bartlett, 
&!l2 N. Marshfield Avenue, Chicago, IlL 
In!f�n��fl� 

'lio
�D22.-Wanted the address of Worth-

FOR SALE OR ROYALTY.-Patent just Issued on 
���-���� ��:tr�l:�

n
:,,�:�

h
jo�:'��tn':,':ge��tl 

Miller Avenne, Ann Arbor. Mich. . 

tJe
n

a.'!.�!:,:8in��3B\j,_;:2�r ¥'�'d�: .r�:.an
nfacture 

FOR SALE.-French Patent 368,674. Pnenmatlo au
tomobile sprlng_ For further Information, address W. 
H. Staats. Cohoes, N. Y. 

J nquiry No. "9oll .-For manufacturers of ma.
chinery for making fiy screens. 

FOR SALE ON ROYALTY.-A new and improved 
rotary engine. operated by cOmpressed air and steam. 
Snre seller when merits are known. Canadian patent 
also for sale. Thos. Jorgensen, Martinez, Oallfornla. 

H E L P  W A N T E D .  

LOCAL REPRESENTATIVE WANTED.-Splendld Income assured right man to act. as our representative 
after learning our business thoronghly by mail. Former 
experience unnecessary. All we require is honesty, 
ability, ambition, and willingness to learn a lucrative 
business. No sOl lcltinr.: or traveling. This iB an ex· 
f�f;��f! ���r�u���n'::'� aw'ft��I�� .r.:'�t&lse::8n

b�'l:! 
Independent for life. Write at once for full par
ticniars. Address E. R. Marden, PrEll'.,. The National 
Co-operatlve Real Estate Company, hlte 378. Marden 
Building, WasbingtOn, D. C. 

Inquiry No. 8960 . -For the address of the Wind
sor Mfg. CO., manufacturers of waterproof collars and 
outfs. 

L I STS OF M A N U FACTU R.E RS. 

COMPLETE LISTS of manufacturers in all IIn". snp
plied at short notice at moderate rates. Small ami 

�frii�t:s li:���m�e��r..h,':rl:t ad"v".!���.Pri"X�dr!:; 
Munn & Co., Inc .• List Department, Box 773, New York. 

cl:e':,��n,,��; di:�66. -wanted the address of tbe 

A LIST OF 1 ,500 mmlng and consu lting enl!:lneers on 
cards. A very valuable list for mrcularlzlng. etc. 
Price $15_00. Address :Munn & Co •• Inc., List Depart
ment. Box '/73, New York. 

Inquiry No. "DOD.-Wanted machines that make 
. accordion dress plaiting (steam). 

Inquil'Y No. "D"".-For manufacturers ·of mao 
C)hlnery for manufacturing denatured alcohol. 

InqnirY No. !'DSO .-For the address of manufac. 
turers of mortars and pestles that are used by druggists. 

InquirY No. S98".-Wanted, the manufacture .. of 
the Van Winkle, Wood. & Sons, and the Weber power 
meters. 

Inquiry No; !,DDO.-For Information regarding 
sb oes not made of leather hut similar to the same and 
are as durable. 

Inquiry No. S9D6.-Wanted addresses of manu
facturers of machinery for working orange wood mani
cure sticks. 

Inquiry No. S99".-Wanted the address of the 
manufacturers of bread or cake boxes. 

Inquiry No. DOOl .-For the address of progressive 
manufacturers of frllit ;lars. 

Inquiry No. 900D.-Wanted the address of the 
manufacturer of the "' Leecb " sbowcard holder, a de .. 
vice which is held to the outside of a show window by 
rubber cups. 

H�f::..i:lon��" 90l0.-Wanted to buy a " Rector 

Inquiry No. D012.-Wanted to buy papier maooe 
boxes In the shape of water melons, colored to resem
ble melons, etc. 

lnqniry No. 90lol.- li'or manufacturers of ma
chinery, supplies, etc. , to equip a small plant for the 
manufacture of iridium-tipped gold nib making for 
fountain P.9ns. 

Inquiry No. D01 6.-Wanted . machinery necessary 
for an instal lation of a plant for refining salt by a 
modUlootion of the Bessemer PrG.ces8. 

Inqniry No. DOl 7' .-Wonted. the address of mann
facturers or dealers in card board plaster or wood pulp 
for plastering. 

Inqu;ry No. D018.- Wanted. the address of parties 
manufacturing gold.plated pens for use in cheap foun
tain pens. 

Inqniry No. D018.-Wanted, address of The Old 
Town Canoe Co. 

Inquiry No. D020.-Wanted the addresses of the 
manufacturers of metal novelties. . 

· Inquiry No. D02l .-For mannfacturers of machln. 
ery for manufacturing alcohol and turpentine from 
IBwdnst. 

1 0 6  illustratlons _ . _ _ _ _  . . .  _ • . .  _ _ _ _  11\2.00 Photography_ Compiled and edited by 
A popular outline of the many changes which Albert A_ Hopkins_ 8vo_ ; 5 6 8  pages ; 

are revolutionizing the methods of farming, and the 4 2 0  illustrations _ _ _  . _ _  • _ _ _ _  . _ _ _ _ _  . 11\2.50 
habits of farm life. It i. one of the most prac- This very interesting volume is acknowledged to 

Ozone, producing; J. F. Place . . . . . . . . .  . . .  932,898 tical treatises on the subject which has ever been ' be the standard work on magic. It appeals to the 
Package, rolled, G. J. Fallesen . . . . • • • • • • . •  932,456 issued. I professional and - amateur alike. The illusions are 
Packing machine, T. R. Weyant . . . • . .  _ • • •  932,732 Ar.COHOL.-Industrial Alcohol. Its Manu- all explained In detail, showing exactly how the 
Paddy separator, F. Streckel . . . .  _ . . . . . _ .  _ 932,594 facture and Uses. By John K. Brach- tricks are performed. 
Paper and apparatus therefor, manufacture vogel. 8vo. ; 5 2 8  pages ; 1 0 7  illustra- IIECHAmCAL MOVEMElIrTS.-lIechanical 

of, C. Berti . . . . . . . . .  _ . . . . .  _ . . . . . . . . . .  932 ,430 tions. . . . . . • • • . . . • • . . . . . . . • . • . . . .  ",.00 Movements, Powers, and Devices. By Paper roU protector, H. B. Pelton . . . . • . • .  932, 808 A practical treatise based on Dr. Max Maercker's Gardner D. Hiscox. 8vo. ; 4 0 3  pages ; Pattern carrier, E. H. Mumford . . . . . . . . . . .  932,563 "Introduction to Distillation, " as revised by Drs. 1 , 8 0 0  illu strations . . . . • . . . . • • . • . . .  $3.00 Paving composition, making and laying, J. Delbruck and Lange, compriSing raw material, This Is a collection of different mechanical mo-
Pea �;Ul;:"�� 'W: ·j,"St';�;;';t: : : : : :. : : : : : : : :  �;�,�� mashing and yeast preparation, fermentation, dis· tiona and appliances, accompanied hy appropriate 
P f. tillation, rectification. and purification of alcohol, text, making it a book of great value to the to-en, onntain, P. D. CorriJ{an . • . . . . . . • . • •  932,447 alcoholometry, the value and significance of a tax- ventor, the draftsman, and to all readers with Pencll aharpener, E. F. Smith . . . . . . . . . . . .  932,724 free alcohol, methods of denaturing, Its utilization mechanical tastes. Perforator, J. F. Jewart . . . . . . . . . . . • • • • • .  932,472 1 for light heat and power production a statlst,'cal 
Ph t h ' ah ' , 

'-'-CHAlIrICAL APPLIA .... CES.-Kechanical . 0 ograp 'C utter, P. J. Marks . . . . . . . • . .  932 , 485 review, and · the United States law. _oa Appll' ances, .... echanic 
... 

al .... ovements, and Piano act\')n, A. D_ Dimick . . . . . .  932,685, 933, 024 _ _ 
Plano, mechanical, N. D. Hosley . . . . . . . . . .  932,705 AJIATEUB MECHAlIrICS.-Home Mechan- lIrovelties of Construction. By Gardner 
PIckle grading machine, L. L. Barnett . . . .  932,749 ics for Amateurs, By George M. Hop- D. Hiscox. 8vo. ; 3 9 6  page s ;  9 7 0 illus-Plctnre puzzles, adjustable frame for as- kins. 1 2mo. ; 3 7 0  page s ;  3 2 6  illu stra- trations. . . . . . . . • . . . . • • . . . • . . . . . .  $3.00 sembling, T. G. Strater . . . . . . . . . . . . . . .  932,512 tions. • . . . . . . . . . . . . . . . . . . . . . . . . . .  $1.50 This hook, while complete In Itself, is In fact a Pigment and making the same, green, F. This Is a thoroughly practical book by the most continuation of the author's "Mechanical Move-F. Hunt • . • • • • • • • . . . . . . . . . . . . . . . . . . . •  ' 932,864 Doted amateur experimenter in 4.merica. It ap- ments, Powers, and Devices. " The author presents Pipe coupling, J. W. Anderson . . . . . . • • • • • •  932,424 peals to the boy as well as the more mature ama- to the reader Information re!rarding nearly all con-Pipe coupling, G. E. McLaughlin • . • • . • . • . .  932,805 teur. Holidays and evenings can be prOfitably occu- celvable devices for produclllg motion or accom-Pipe coupling, J. Clark . . . . . . . . . . . • . • • • • .  932,963 pied hy making useful articles for the home or In plishlng mechanical results. Pipe cutting machine, F. La Vine . . . . . . . .  932,989 tho I/Uliding of small engines or motors or scien- SPEOIAL OFFER : These two · volumes sell for $3 Pipe jOint, H. N. Moseley . • . . . . . . • • . • . . • •  932,633 tlllc Instruments. each, but when they are ordered at one time from Plane, carpenter's, M. M. Beahm . . . . . . . . . .  932,672 AIl'USElIIIElIrTS.-The Scientiflc American us, we · send them prepaid to any address in the Pla.le, sandpapering, A. May . . . . . . . . . . . . . .  932,879 

Boy. By A. Russell Bond. 1 2 mo. ; 3 1 7 world, on receipt of $5. Planing and sandpapering machine, F. Bar- pages ; 3 4 0  illustrations . . . . . . . . . .  $2.00 PA ... E ....... S.-Practicnl POl'nters for Paten-bers . .  . .  . .  . . .  . .  . . .  . .. . . . . .  ..  . . . .  . . . . . .  932,4� ... ... ... � 
Planing device, meat block, D. F. Dempsey 932,449 This is a story of outdoor boy life, suggesting a tees. By F. A. Cresee. 1 2 mo. ; 1 4 4  
Planng, shaping or  slotting machine with re- large number of diversions which , aside from af- pages. . . . . . . . . . . . . . • • . . •. . . • . . . . .  ,1.00 clprocating strokes of variable lengths, fording entertainment, will stimulate In boys the Containing I'aluable information and advice on J. H. Wicksteed . • . . . . . . . . . . . . . . . . . .  932,734 creative spirit. In each Instance complete prac- the sale of patents and elucidation of the best Plant protector, E. R. Drake . . . . . . . . . . . . 932,972 tical Instl'uctlons are given for building the various methods employed by the most successful inven-Plants and vegetables, protecting growing. articles. tors In handling their inventions. It gives exactly E. R. Drake . . . . . . . . . . . . . . . . . . . . . . . . .  932,971 COlllPBESSED Am.-Compressed Air. Its that information and advice about handling patents Plow and harrow, combined, W. E. Cartlidge 932,961 Production. Uses, and Application. By  that should be possessed by every Inventor who Pole support, J. Neff, Jr . . . . . . . . . . . . . . . . . .  932,891 Gardner D. Hiscox. 8vo. ; 6 6 5 , pages ; would achieve success. 
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932,807 5 4 0 illustrations . . . • . . . • . . • • . . . . . .  $5.00 PHYSICS.-Experimental Science. Ele-
t S F W 1 h 932 598 The most complete book on this subject. It m entary, Practical, and Experimental 

Port::'b�;; hduse,' C. �? Wyc'kdJi- : : : : : : : : : : : :  932:663 h'eats on Its physical and operative p"operties, and Physics. By  George M. Hopkins. In 
Potato bug catcher, G. L. Emery . . . . . . . . . .  932,454 is written by an expert. '.raken as Ii whole It two volumes. 8vo. ; 1 , 1 0 5  page s ;  9 1 8  
Powder puff pin, J .  Wetzler . . • . . . . • . . . . . •  932,526 might be called an encyclopedia of compressed air. illustrations. Cloth, $5.00. Half mo-
Powder receptacles, attachment for tooth, DIBS.-Their Construction and 'Use for the rocco, . . . . . . . . . . • . • . . . . • • . . .  " " . $7.00 

J. M. Tobin . . . . . . . . . . . . . . . . . . . . . . . . . •  932, 833 Modern Working of Sheet lIetals. By This book treat. on the various topics of physics Power producing apparatus, P. Danck- Joseph V. Woodworth. 8vo. ; 3 8 4  pages ; In a popular way and describes with rare clearne •• 
wardt . _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  933,022 5 0 5  illustrations . . . . . . .. . .  _ . . . . . . .  $3.00 and in detail the apparatus used, and explains the 

Power producing process, P. Danckwardt . •  933,023 A most useful book. and one which should he In experiments in full, so that teachers, students, 
Power transmitting device, L. J. Harris . .  932,467 the hands of all engaged in the press working of and others interested In physics may readily make 
'Press for agglomerating combustible bri- metals ; treating on the deSigning, constructing, and the apparatus without great expense and perform 

quets, O. Crochet . . . . . . . . . . . . . . . . . . . . . 932,682 use of tools, fixtures and devices, together with the experiments without difficulty. 
Pressure elevator, balanced, G. F. Steed- the manner in which they should be used in the PLUlIIUIIlIrG.-lIodern Plumbing mustrat. man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '932,726 power press, for the cheap and rapid production of ed. By R. M. Starbuck. 3 9 2  page s ;  Printing machine, stencil, C. L .  Burdick . .  932,600 sheet metal articles. l O lA,  X 7 1,(, ;  55 full-page engravings. Printing plate casting machine, A. H. Cruse 932, 002 

ELECTBICITT.-The Standard Handbook $4.00 ��n�: :::::' aft;'c��e:t�
n 
T�z:r�i'; : : : : : :  ���:� for Electrical Engineers. Written and A comprehensive and up-to-date 'Work Illustrating 

Pro II J F B 11 933 013 compiled by a Staff of Specialists. Second and describing the drainage and ventilation of dwell-
Pro�ll���, iiquld �e�� ' i��; 'Ii: ' X: ii�yd��: : 932:435 edition corrected 1 2mo ' 1285 pages ' ings, apartments, and public buildings, etc. The 
Puller. See Spike puller. 1 260 
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illustrations . B omid in fiexibl� very latest and most approved method in all 

Pnlley, J. T. Voigt . . . . . . • . . . . . . . . • . . . . . .  932,838 morocco . . • . . . • . . . . . . . . . . . . . . .  : . . $4.00 branches of sanitarv Installation are given. 
Pump, donble acting, A. A. Bowser . . . . . . •  932,531 A new pocketbook conSisting of twenty sections ; PUlIrCHES.-Punches, Dies, and Tools for 
Pump, rotary, E. U. Combs . . . . . . . . . . . . . .  932,446 each wrltteil by a specialist of engineering experi- lIIIanufacturing in Presses. By Joseph 
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' Woodworth. 8vo. ; 4 8 3  pages ; 7 0 2  
ustrations. . . . . . . . . . . . . . . . . . . . .  ",.00 Rail joint, Ferre & Kennedy . . . . . . . . . . . . . .  932.850 ELECTBICITT.-Electrician's Handy Book. This work Is a companion volume to the author's Railway frog, J. H. Laney . . . . . . . . . . . . . . . . 933,040 By T.  O'Conor Sloane. 7 6 1  pages ; 5 5 6  other work entitled "Dies, Their Construction and R�ilway block system. W. L. Rummel . . . . . .  932,582 illustrations. Hansomely bound in  red Use. " It might well be termed an encyclopedia Railway rail, H. C. Grant . . . . . . . . . . . . . . . . .  932,464 leather, pocket-book style . . . . . . . . . ,3.50 on die making, punch making, die Sinking, and ;:jl:::� �N jgl::i; i: f.(J

r
��':J __ ;'��: : : : : : : :  ���:��� This work Is Intended for the practising elec- sheet metal working. 

Railway switch, G. E. Lemmon . . . . . . . . . . . .  932,500 triclan who has to make things go. Although the BECBIPTS.-The Scientific American Cyclo-
Railway switch, W. H. Shugart . . . . . . . . . •  932,588 principles of electricity and magnetism are treated, pedia of .Beceipts, lIroteB and QuerieB. 
Railway switch stand. O. B. Grant . . . . . . . .  932,859 the greater part of the book Is devoted to prac- Edited by Albert A. Hopkins. Con- . 
Railway tarilr, A. W. Standing . . . . . . . . . .  932,827 �f��� �:J'

d
���pu��tI::'n"s

c
��:�

y�s 
d:.lfl

lte O!ncc;:',:':i:�e"d taining 1 5 , 0 0 0 selected formulas. 8vo. ; 
Railway tie, H. Hille . . . . . . . . . . . . . . . . . . . . .  932,781 In every-day practice. 7 3 4 pages. Cloth, $5.00. Sheep, $6.00. 
Railway tie and rail clamp, W. C. Neel . . . .  932,890 Half morocco, . . . . . .  , • . . . . . . . . . . . .  $6.50 
Railway tie plate, C. W. Jennings . . . . . . . . 933,038 GAS ElIrGIlIrES.-Jlodern GaB Ellgines and Over 15,00() selected receipts are here collected, Railway tie plate and rail brace, W. H. Producer Gas Plants. By R. E.  Mathot. nearly every brunch of the useful arts being repre-Tanner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  932,648 8vo. ; 3 1 4  pages ; 1 5 2  illustrations . .  11\2.50 sented. The alphabetical arrangement with abun-Railway ties to be used with screw. spikes, A practical treatise setting forth the principles dant cross ref.erences makes It an easy work to apparatus for preparing, J. W. Ken- of gas engines and producer deSign, the selection consult. It has been used with equal success by 

drick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 932 ,475 and Installation of an engine, conditions of \ler- chemists, technologists, and those unfamiliar with 
Railway train controller , · automatic, L. E. tect operation, producer gas engines and their po�si· the arts, and Is a book which is useful in the 

Fngate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 933 , 042 bllltles, the care of gas engines and producer gas laboratory, factory, or home. 
Railway trains, apparatus for the control plants, with a chapter on volatile hydrocarbon, and BE:E'EBElIrCE BOOK.-Scientiflc American ot, R. J. White . . . . . . . . . . . . . . . . . . . . . . 932,928 011 engines. . 

Baference Book. Compiled by Albert Rakes, push olr attachment for sweep, J. �'. GAS ElIrGIlIrES.-Gas, Gasoline, and on A. Hopkins and A. Russell Bond. Con-
Razo�r

:�eti, 
. .  p: · H: . .  U;,�i�g��: : : : : : : : : :1 ��:��� Engines. Including Producer Gas taining 5 0 , 0 0 0  facts. 1 2 mo. ; 5 1 6  pages ; 

Razor, safety, C. R. Lawrence ; . . . . . . . . . .  932 , 61 9  Plants. By Gardner D. Hiscox. 8 vo. ; illustrated . . . . . . . . . . . . . . . . . . . . . . .  $1.50 
Razor, safety, O. A. Clark . . . . . . . . . . . . . .  933,020 4 4 2  pages ; 3 5 1  illustrations . . . . . . .  11\2.50 This book deals with matters of Interest to Razor strop, safety, I. Conrad . . . . . . . . . . . . .  932,536 A complete book on the subject for gas engine everybody. It contains 50,000 facts, and Is much Razor stropping device, safety, F. M. Will- owners, gas engineers, and intending purchasers ot more complete and more exhaustive than anything 

lams . . . . . . . . . . . . . . . • . . . . . . . . . . . . • . . . .  932,736 gas engines, treating fully on the construction, in- of the kind which has ever been attempted. It is 
Receiving apparatus, H. Shoemaker . . . • . •  932,913 stallation, operation, and maintenance of gas, indispensable to every family and business man. 
Receptacle, combination, F. H. Shaw . . . . . .  932,910 gasoline, kerosene, and crude petroleum engines, It is a book for every-day reference-more useful 
Recording device, labor cost. J. T. Quigley 932,5·15 with special In'formation on producer and suction than an encyclopedia, because you will find what 
Refrigerating apparatus. F. L. Barkdoll . . . .  932,946 gases. you want In an instant In a more condensed form . 
Refrigerating machine, R. Whitaker . . . . . . . .  932 ,599 GAS ElIrGIlIrES.---o-as Engine Construction. STEAM ElIrGIlIrE-llilodern Steam Engi-Refrigerating system, multiple effect ab- By · H. V. A. Parsell and A. J. Weed. neering in Theory and Practice. By 
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Reraller, G. C. He'ldley . . . . . . . . . • . . . . . . . .  932,985 t f'iaCtiC�1 
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Resilient wheel, J. Edman . . . . . . . . . . . . . . .  932,976 pr nc p es 0 e ac on 0 gas en nes 0 va on. This Is a complete and practical work Issued for 
Respiratory apparatus, 1. Tissot . . . . . . . . . . 932,515 :!,pes, and the design and 
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half- stationary engineers and firemen, dealing with the 
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Rotary Internal combustion engine, F. W. Water Heating and Ventilation. By TELEPHOllrE.-Telephone Construction, XD.-G<>yette . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9321,.463 Alfred G. King. 8vo. ; 4 0 2  page s ;  3 0 4  stallation, Wiring, Operation, and Rotary steam engine, reverSible, L. Hills . . 933,037 illustrations. . • . . . • . . . • . . . • • • . . • •  $3.00 lIaintenance. By W. H. Radcliffe and Rotor construction , A. H. Wouters . . . . . .  932,662 
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��t���: . ��� 932,977 hot water heating, and ventilation. The standard 1 2 5  illu strations . . . . . . . . . . . . . . . . . . ,1.00 

Ruler, compass, J. A. Rydman . . . • . . . . . . . .  932,907 and latest book published. Describes all of the A practical book Intended for electrlclans, wlre-
Ruling machine, automatic, C. U. Brewster 932,676 prinCipal systems of steam, hot water, vacuum, men, engineers, contracl0r.s, architpcts, and others 
Sacks, apparatus for automatically filling, vapor, and vacuum-vapor heating, together with the I�tereste� In t�e instali:ti0t'!. of telephone ex-

weighing, and registering, C • . Droz . . . .  932,688 new accelerated systems of hot water circulation, c 
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Sash weight, McKinley & Steenhurgh . . •  932,995 Including chapters on np-to-date methods of ventl- tr cate ma ema cs are avo ed, and all apparatus, 
Saw gummer, J.  B. Bristow . . . . . . . . . . . .  ; .  932,677 lation. �!,'i�i�':i ..:'i':?ng
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W: ·F: · M�Y��S : :  �g::�� Gardner D. Hiscox. 8vo. ;  3 1 5  pages ; TOOLS.-American Tool llaking and Xnter-

Sa t j I t f b d C J B . 
932 752 3 0 5  illustrations . . . . . . . . . . . . . . • • . .  $4.00 changeable .... anufacturl·ng By Joseph ws, op 0 n er or an , . . rey . . . . , A practical work treating on the properties, . ... • 

Sawmill carriages, rotating steam feed for, power, and resources of water for all purposes, V. Woodworth. 8vo. ; 5 3 5  pages ;· 6 0 1  
C. Shoptaw . . . • . • . . • . • . . . . . . . . . . . . . . .  932,914 Including the measurement of streams, . the flow of . illul'ltrations. . . . . . . . . . . . . . . . . . . . . .  $4.00 

Scouring machine. W. A. Parmenter . . . . . . . . 932,638 water in pipes or conduits : the horse-power of A complete practical treatise containing a valu-
Scraper, J. D. , H. A. , G. , J., & L. Zum falling water; turbine and impact water wheels ; ahle collection of drawings and deSCriptions of de-

Bnnnen . . . . . . . . . . . . . . . . . • . . . . . • . . . . .  932,954 wave motors ; centrifugal, reciprocating, and air" vices, the results of the author's own experience. 
Seal lock, I. J. Palmer . . . . . . . . . . . • . . . . . .  932 , 492 11ft pumps, etc. TOOLS.-lIodern Machine Shop Tools. Bv Seal press, E .  J. Brooks . . . . . . . . . . . . . . . . . . . 932,438 W H V d t 8 5 5 2  Sealing machine, envelope, C .  F .  G .  Um- IlIrD'UCTIOlll' COlLS.-The Design and Con- " an ervoor . vo. ; page s ;  

bach . .. . . . . . . . . .  _ . . . . . . . . . . . . . . . . . . . . .  932,920 
. 

struction of Induction Coils. By A. 6 73 illu strations . . . . . . . .  ' . '  . . . . . . . .  $4.00 
Seed drill, S. L_ Allen . . . . . . . . . . . . . . . . . . . .  932,666 Frederick Collins.  8vo. ,  2 9 5  pages ; 1 6 0  A new and fully lJIustrated work describing In 
Separator tank, A. A. Bowser . . . . . . . . . . . . . .  932,532 illustrations. . . . . . . . . . . . . . .  _ . . . . .  $3.00 every detail the construction, operation, and 
Sewer constructlpn. J. H. Zlnn . . . . . . . . . . . . 932,743 This work gives In minute details full practical manipulation of both hand and machine tools ; 
Sewing machine, C. F_ Gray . . . . . . . . . . . . . . •  933,032 directions for making eight different sizes of eolls, being a work of practical Instruction In all classes 
Sewing machine shuttle, A. G. R. WIlliams 932,929 varying from a small one giving a ¥.I-Inch spark of machine shop practice. 
Sewing machine trimming mechanism, A. to a large one giving 12-inch sparks. The dlmen- WmIllrG.-Electric Wirmg, Diagrams and 

Grieb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  933,0:13 sions of each and every part down to the smallest . Switchboards. By Newton Harrison. Shade holder, C. N. Weller . . . . . . . . . . . . . . .  932,927 screw are given. and the deBcriptions are written 1 2 mo. ; 2 7 2  page s ; 1 0 5  illustrations. Shade holder, C. E. Bergh . . . . . . . . . . . . . . . .  932. 952 In  language easily comprebended. ,1.50 Sharpening device. shears. G. P. Sheffield . .  932, 586 LATHE.-lIOdern American Lathe Practice. This work Is a thoroughly practical treatise on Shearing machine, J. M. Maxwell . . . . . . . . . . 932,992 By Oscar E. Perrigo. 8vo. ; 4 2 4  pages ; electric wiring In all Its Imlnches, beginning with Shee
��t!�

al .���' . .  �.���.���. ��. ?����: .?: . �: 932,597 3 1 4  illu stration s . . . . . . . . . . . . . . . . . . •. 50 the simple ('ircuft and �rking up to the practical 
A new book describing and Illustrating the very every-day problems, all being presented In a .Imple Shell , G. A. Muenzenmaler . . . . . . . . . . . . . . . 932,562 latest practice in lathe and boring mill operations, and Intelligent manner. It Is In every respect a Ship repair apparatus, J. H. Reinhardt . .  932,71 9 as well as th� construction of and latest develop- handy, well written. Instructive, comprehensive Ship's ballast tank, G. Simpson . . . . . . . . . .  932,722 ments In the manufacture of these Important volume on wiring for the wireman, forenian, con-Ships or closing holes therein, means for classes of machine tools. tractor, or electric" " ,  buoying, J. H. Reinhardt . . . . . . . . . . . .  932,720 

Shoe polishing stand, F. A. Johnson . . . . . .  932,868 A ny  01 the ahOrJe book. will be ... nt postpaiJ on receipt 01 price.· 
Shoe scraper, ]D. R. ThieL . • . . . . • . • . • . • • •  932,514 
Shoe support, W. O. Chase . . . . . . . . . . . . . .  932 ,757 Our romplete cBtalogue of sclent,fic and technical books sent free on application 
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W A N TEll.-One first-class ordnance draftsman at 
��C���:��'1�, ���Yf�bt� �t�;:�(��i�r��� F�l� �:r�:!� 
information address Inspector of Ordnance In charge, 
Naval Torpedo StatIon, Newport, R. 1. 

-- I N V E N TO R S --
We manufacture all kinds of Machine Novelties. Consult us 

as to developing, perfecting and marketing your patents. 

MACH I N E  ACCESS O R I E S  AND N OVELTI ES MFG. CO. 
PROV I D E N C E , R. I .  

CO N S U LT I N G  E N G I N E E R. 
ERNEST L. R.ANSOME 

Reinforced Concret.e 
11 Broadway, New York 

SO UTH ERN STAM P ING  & MFG.  GO. 
Manufacturers of  special and patented articles. 

R. S., Nashville, Tenn. 

All M8kes� AU Price@. Quallty Unsurpassed Sendjo1' booIeltt 
Amel'tean Writing MachIne (;0., 345 Broadway, N. Y. 

Signaling system. electrical, If'. b-I. Slough . 9a2,505 I 
Silo, E. .M. 'Vilson . . . . . . . . . . . . . . . • • . . • . •  H32,737 
Slag handling apparatus. D .  T. Croxton . . :)32,765 
Sleigh or bob for riding . D. P"I ' e tier . . . . . . . . 032,895 
Smelting furnace, tl'anSfOl'lli.lllg. H.  HeI-

berger . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . .  0;)2,986 
Smoke preventel', time operated, B. L. 

Ames . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 932 , 667 
Snap, E. A. Benj amin . . . . . . . . . . . . . . . . . . . 932,673 
Soldering iron, self heating, A. Husson . . •  932,865 
Spade, W. L. lwan . . . . . . . . . . . . . . . . . . . . . . . 932,866 
Spectacle aud pince-nez frame. H .  P. 

Frost . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1132,978 
Speed gage, MunD & �rachvogel . . . . . . . . . o 932,885 
:5peed p0wer transmission, variable , L. G. 

Bayrer ' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  932 , 843 
Spike puller, G. K .  Reile� . . . . . . . . . . . . . . . 932,903 
Spinning frame attachmen t, ring, A. A. 

Lovejoy . . . . . . . . . . . . . . . . . . . . . . ; . . . . . . . .  932,482 
Sprayer for animals; disitlfectant, ' ID. Go:eke 932, 858 
Spraying apparatus, portable, D. W. Wads-

worth . . .  . . . . .  . . .  . .  . . . . . . . . . .  . . .  . . . .  . .  932,520 
Spraying machine, W. D. Knapp . . . . . . . . . . 933,039 
Spring structure, vehicle, J. P. Murrey . . . . 932,489 
Stacker, L. M .  Blackman . . . . . . . . . . . . . . . . 932,751 
Stairway, d. N. Coleman . . . . . . . . . . . . . . . . . . 932,679 
Stand. See Railway switch stand. 
Statement delivery roll, R.  W. Gallagher . . 932, 851 
Stenciling apparatus, O. James . . . . . . . . . .  932 . 867 
Still, water, H. d. Behrens . . . . . . . . . . . . . . . . 932 , 950 
Stirrup, F. L. Putney . . . . . . . . . . . . . . . . . . . .  932, 574 
Stirrup, safety, J.  O. McClure . . . . . . . . . . . . 932, 886 

"II.lllJ.io}:¥I��:;.tI Corliss Engines, Brewers Stone composition, artificial , B. Hover-

an��.���t::�S���f:��,i'lt:, J;rw�u:ie�'&i� StoP���t�.'; 
'��f���i:�ir�1�;�:f : ���1��'�1:1�: 

9:: ::: 
MODELS .t. E X P E R I M E N T A L W O R K .  

inventions deveioped. Special liachtnery. 
E. V. BAlllARD CO .. 24 Frankfort Street . New York.  

RUBBER Expert Manufacturers Fine Jobbing Work 
PARKER, STEARNS tr. CO . . Z88·Z90 Shelfield Av., B'klyn, N. Y. 

MODELS & EXPERIMENTAl.. WORK 
Anything from a. Wateh to an _-\utomohlle 

Chas. E. Dressler & Co., Metropolitan Bldg., 1 Madison Ave" New York 

DIE M O D E LS SPECI A L  
W O R K  TOOLS 'M ACHINE R Y  
NATIONAL STAMPING AND ELECTRIC WORKS 

153· 159 S .  JeffersoD SIreet, Chic,g.o, III. 

M O D ELS tCH ICAGO M O D E L  WO R K S  
[STA BL ISHED 18671li �,{�f1 r r�/?!��tj �;f/t{f1f-q'�;i f 

Exnerimenta l & M ode l  Work 
air. &; a.dvice frllt. Wm. G-ardam &; Son. 221 Fulton St,NY 

Stove, E .  R .  Cahoone . . . . . . . . . . . . . . . . . . . . . 932,959 
Strainer, liquid, M. Arruebarrena . . . . . . . . . . 9:32, 842 
Stretcher support, J.  Linxweiler . . . . . . . . . . . . 932,479 
Stump burner, W. W. Pope . . . . . . . . . . . . . . . . 932, 573 
Stump puller, S. Chambers . . . . . . . . . . . . . . . . 932, 444 
Sugar holder, d. F. Martter . . . . . . . . . . . . . . . . 932 , 623 
Suit, combination. F. J. Pfiffner . . . . . . . . . . . . 932,640 
Sunbonnet, N. H. Cuddeback . . . . . . . . . . . . . .  9:12,968 
Switch hook controlling device, 1\1. M. 

Kahn . . . .  . . . . . .  . . . . . . . . . . . . .  . . . . . . . . .  932,557 
Synchronizer, automatic, H. Marshall . . . . . . ga2, 877 
Table, A.  d. Iwan . . . . . . . . . . . . . . . . . . . . . . . . .  932,552 
Tabulator, E. B. Cram . . . . . . . . . . . . . . . . . . 9;12 , 763 
Tank, C.  H. Zwermann . . . . . . . . . . . . . . . . . . . .  932 ,530 
Telephone and telegraph transmitting: ap-

paratus, H. Shoemaker . . . . . . . . .. . . . . . . .  932,821 
Telephone antiseptic mouthpiece, J. �1 . Haff 932,545 
Telephone system , E.  R. Brodton . . . . . . . . . .  933,018 
Temperature regulating system, Knight & 

Lum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 932,711 
Tent, H. d. Saunders " " " " " " " " ' "  . 932,909 
Therapeutic instrument, electric, C. W. 

Gaston . . . . . . . . . . . . . . .  " . . . . . . . . . . . . . .  932,775 
Thread cutte r ,  d. W. Klemm . . . . . . . . . . . . . 932, 788 
Threshing machine, T. S .  Haynes . . . . . . . . . .  933, 035 
Tie loader, E.  Platter . . . . . . . . . . . . . . . . . . .  932 ,571 
Tin oxid used for enameling metal ware, 

substitute for, R .  Weimer . . . . . . . . . . . .  932,839 
Tire caSing, pneumatic, J. H.  Seiberling . 932,815 
Tires, detachable rim for pneumatic or 

other, M .  A. Lemercier . . . . . . . . . . . . . . . . 932,876 
Toaster, O. Schellert . . . . . . . . . . . . . . . . . . . .  932,584 
Tobacco cartridge and stem, combined, B. 

Ziegler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 932,937 

MOD ELS "" E X P E R I M E N T A L  W O R K ,  Toilet seat, infants, M. Stein . . . . . . . . . . . .  932 ,592 

"ears, Dies. Tools, Nvvelties manufact'd. Tool centering device, C. E. Kennedy . . . . . . .  932,476 U' Tool, combination, R. C. Johnuon . . . . . . . . 932,710 M . P . SCH E L L ,  1759 Union Street, San Franclsco Toy, A.  Gregory . . . . . . . . . . . . . . . . . . . . . . . . .  932,982 

E D ' A M O U R  Toy, figure, Beal & Gray . . . . . . . . . . . . . . . . .  932, 428 

A MAC H I  N E S HOP  80 C�rtlandt Street Toy, figure, C. H. Clark . . . . . . . . . . . . . . . . . . 932,962 

Good W ork-Fair Price. New York ��i�k 
o��y���!ng�a�hin!: t: ¥..'��:;,�: : : : : : : :  ���:�� 

OF HE Traction wheel, W. L. Martin . . . . . . . . . . . . . .  932 ,798 THE INT ERNAL WORK T Train orders and messages, device for 
Wind. By S. P. LANGLEY. A painstaking discussion handling, S .  Kipp . . . . . . . . . . . . . . . . . . . .  932,873 
by the leading authority on Aerodynamics, of a subject I Train stopping system , J. F. Webb, 
of value to all interested in airships. SClJl�N.TIFIC Jr. . . . . . . . . . . . . . . . . . . . . . . . . . .  932,923, 932,926 
AMERICAN SUPPLEMENTS 946 and 94". PrIce 10 Train stopping systems, closed circuit wir-
cents each, �Y mail. Munn & Co., Ino., 361 Broadway, ing for automatic, J .  Ii'. ""'t bb, Jr . . . . . 932, 925 New York City, and all newsdealers. . Transmitting apparatus, H. Shoemaker . . . .  9B2,820 

T H E S C H W E R D T L E.  S TA M P  C O  .s T E E L  STAM P S ,  L E T T E R S  & F I G U R E S  
B R I D G E. P O RT �O N N  

Traveler magazine, waste proof, J .  R. 
Grubb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  932,983 

Treadle governor, J. A. Robison . . . . . . . . . . 932, 850 
Trestle, folding, s.. R. Harris . . . . . . . . . . . . . . 932,702 
Trolley, Storer & Varney . . . . . . . . . . . . . . . .  932,511 
Trolley, Davis & Varney . . . . . . . . . . . . . . . .  932,538 
Trolley, Jackson & Aalborg . . . . . . . . . . . . . . 9;)2,554 
Trolley, T. Varney . . . . . .  932 , 651 , 932, 653, 632, 654 
Trolley for electric vehicles, Varney & S torer 932, 519 

25c. Parlor l'ricks Catalogue, free. i��ii�� f
f�r

ele�f���r�ehi��e�icl��, 
VT�ey 

\r�:r: 932, 655 

M ARTINKA &; CO . . Mfrs .. 400 Sixth Ave .. N�w York ney . . . . . . . . . . . . . . . . . . . . . . . . . .  9;)2 , 655, 932,656 

,� TELESCD P E �" c c , C A T A l O G U E  
W. & D .  M O  G [ Y. 

_ ' . B AY O N N E:  C I T Y. N J 

Free 
Catalogue of 
Scientific and 
T ecbnical Books Free 

We have just issued a new edition 
of our Catalogue of Scientific and 
Technical Books, which contains 
t44 pages, and a copy will be mailed 
free to any address on application. 

Trolley g'Uard, F. V. Polakoskey . . . . . . . . . . 932,998 
Trolley pole base, C.  C.  Hale . . . . . . . . . . . .  932,984 
Trolley replacer, Austin & Cooper . . . . . . . . . . 932,426 
Trolling hook, Krantz & Smith . . . . . . . . . . 932,477 
Trombone, Jj"'. Holton . . . . . . . . . . . . . . . . . . . . . 932,704 
Turbine, enforced flow elastic fluid, W. L. 

R. Emmett . . . . . . . . . . . . . . . . . " . . . . . . . . . .  932,849 
Turb�ne, reversible stea�, W. M. &ster-

lIng . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 933 , 028 
Turbo generator, direct current, A. H .  

Wouters . . . . . . . . . . . . . . . . . . . . . • . • .  : . . .  . 
Turn table, folding, A. Reitz . . . . . . . . . . .  . 
Twine machine, grass, T. W. Jerrems . . . . .  . 
Type casting machine , pot feeder for, 

932,661 
932,495 
932, 708 

L. A. Sengele , . . . . . . . . . . . . . . . . . . . . . . . .  932,817 
Type writer, adding. d. G. Kingsburg . . . . . . 932, 786 
Type writing machine , C.  H. Shepard . . . . 932 , 644 
Type writing machine, C. B . yaw . . . . . . . . 932,664 
Underreamer, J. W. BraCk1ey . . . . . . . . . . . . . . 9a2,533 
Valve, E . A. Reeves . . . . .  . . . . . . . . . . . . . . . .  932.494 
Valve, d. H .  McDaniel . . . . . . . . . . . . . . . . . . . .  932,887 
Valve, automatic drain and check, F. M. 

Barton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 932,427 
Valve, combined throttle and trip, H .  O. 

Weldon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 932,525 
Valve, hydraulic, d. L. & W. P. Brunton 932 , 9511 

MUNN &: CO. , Inc. , Publishers of Scieatific Americaa � :i;�: ��d�:���, r;�ul�tisi�c!'
s .1: . ?����: : : :  �g�:� 

361 Broadway, New York Vehicle, road, J. Hopper . . . . . . . . . . . . . . . . .  932,551 
Vehicle wheel, W. L. Howard . . . . . . . . . . . .  932,862 

Government Homesteads 
Over one and one half million 
acres of land open for settle 

ment in Cheyenne River and 

Standing Rock Indian Reser

vations, October 4th to 23rd . 

Registration at Pierre and Aberdeen, S. 0, 
Direct route to registration points is the 

Chicago & North Weslern Ry. 

Special low homeseekers' round trip rates. 

This land is well watered by the Cannon 
Ball, Grand, Moreau and Cheyenne Riv
ers and their tributaries. The soil is a 
light loam, fertile and makes a good grain 
producin� land. Thp land must be lived 
on and unproved. A low valuation of 
from 50 cents to $6.00 per acre has been 
placed on the land by the Government, 
arranged in easy annual payments cover
ing a period of live years. � Tlw C. & N. TV. Ry. print8 

a descriptive panr,phlet, 
telUng . how to secure a 

I homestead oj 160 acrt. 
from the Government. 

I tion. 
CJUr Free copies on applica· 

W. B. KNISKERN . I Passenger Tral/ic Mgr., 
C, d: N. w: Ry. 

CMcago, lU. 

Vending machine coin operated mechanism, 
A .  E . Griffith . . . . . . . . . . . . . . . . . . . . . . . . 932,698 

Ventilator. See "\Vindow ventilator. 
Ventilator, E.  C .  Noe . . . . . . . . . . . . . . . . . . . .  . 
Ventilator, H . S. Welker . . . . . . . . . . . . . . .  . 
Vessel hulls, construction of, C.  Weyher . .  
Violin shoulder rest, G. Beisheim . . . . . . .  . 
Voting machine, C. A. Benke . . . . . • . . . . . .  
Voting machine, S.  R. Shoup . . . . • • . • . . . • . •  
Washbench , G .  L. Darrow . . . . . . . . . . . . . . .  . 
Washing device, H. J. Behrens- . . . . . . . . .  . 
Washing m achine, A. L. Koeneke . . . . . . . . .  . 
Washing machine, W. D. Combs . . . . . . . . .  . 

932,490 
932 , 659 
932,733 
932,844 
932 , 750 
932,915 
932, 683 
932,949 
932,617 
932, 759 

Washing machine operating mechanism, H . 
G. Braunlich . . . . . . . . . . . . . . . . . . . . . . . . .  932,534 

Water closet, sanitary, S. Smith . 932,822 to fJ:�2. 82,t 
Water elevator, R. d. Meyer . . . . . . . . . . . .  932, 62 8 
Water meter, W. H. Sitts . . . . . . . . . . . . . . . .  932,502 
Welding machine, electric, A. E.  Bnchen-

berg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  932,441 
Wells. heaving pIng for, D. Daniels . . . . . .  932,766 
Whiflletree, spring, F. R. Wilson . ,  . . . . . .  932,932 I 
Windmills, wind wbeel for, H. M. Wal· 

lace . .  . .  . . . .  . . .  . .  . . .  . .  . . .  . .  . . . . .  . .  . .  . .  932,621 I 
Window coveting. Modland & Capps . . . . . . 932,627 I 
Window self closing device, E. M. S tppbens 932 509 . 
Window ventilator, Hintz & Altbouse . . . .  932;861 
Wire handling tool, M. Totten . . . . . . . . . . . . 932,650 
Wire screen fot" windows and the like, 

Welcb & Mumford . . . . . . . . . . . . . . . . . . .. 932,731 
Wire stretcher, F. Stanlake . . . . . . . . . . . . . . 932,828 
Work support, E. 1. La Chapel,e . . . . . . . : . .  932,790 
Wrench, A. �rfoza . . . . . . . . . . . . . . . . . . . . . .  932,818 
Wrench , A .  R . Bell . . . . . . . . . . . . . . . . . . . . . 932,951 
Yoke and pole strap connection, neck, C. B. 

Schleicher . . . . . . . . . . . . . . . . . . . . . . . . . . . .  933,001 

A pr,inted copy of the specification and drawing 
of any patent in the foregoing list, or any patent 
in print issued since 1863, ' will be furnished from 
this office for 10 cents. provided the name and 
number of the patent desired and the date be 
given. Address Munn & Co. , Inc. , 361 Broadway, 
New York . 

Canadian patents may now be obtained by the in
ventors for any of the inventions named in the fore
going list. For . tenns and further particulars 
address Munn & Co. , Inc. , · 361 Broadway, New 
York. 

tShe 
.M.u1tiplication of Power 

There is no higher efficiency in the 
world than that of the American bus
iness man. 

The multiplication of power in a 
business man-i f  he has the ability with
in him-depends upon the increased 
number of people whom he can, by 
personal contact, interest in his purposes. 

He does this by telephone, and the 
multiplication of the telephone's useful
ness depends on the increased number 
of persons whom he can reach. 

In 1890 the Bell System had 
200, 000 subscribers' telephones in use. 
As late as 1899-ten years ago-it had 
only 500, 000. 

To-day it has 4,400,OOo-one for 
every twenty persons in this country
and is  increasing at the rate of 500,000 
a year. 

Has the vast development of indus
tries since 1890-the greatest period of 
advance in the world's history-when 
America has advanced faster than all 
the rest of the world, been the force 
that has built up this great, unified, 
efficient telephone service ; or 

Has the increased ability of the 
American business man to bring people 
to him from every locality, far and 
near, over the Bell Telephone System, 
been the cause of the multiplication of 
his power and his principality ? 

Whichever the cause and whichever 
the effect, the advancement of one is 
inseparably linked with the advance
ment of the other. 

The business man's Bell Telephone, 
with its long d istance and emergency 
advantages, is his most precious asset 
next to his capital i tself. 

The Bell Long Distance Telephone means as much to the home 
as it does to the office. It is the most marvelous conven
ience of modern times-if not aU time-added to home life. 

The American Telephone and Telegraph Company 
And Associated Companies 

EVery Bell Telephone Is a Long Distance Station 

Solders IF you want a complete text book on Solders 
• and and the art of Soldering, giving practical, 

. working recipes and formul� which can be 

S I · used by the metallurgist, the goldsmith, the 

"0 d · ring �i1versmith , the j eweler, and t�le metal-worker 
In general, read the follOWIng S<;:IENTIFIC 

./ AMERICAN SUPPLEMENTS :- . 
1 1 1 2. 1 384. 1481.  1 622.  1 6 1 0. 1434. 1 5 3 3  

Price 70 Cents by mail 
Order from your newsdealer or from 

MUNN 6. CO., Inc.. 361 Broadway. New York 

'SCIENTIF I C �ER IC�N 

Copyrieht 1909 by Munn & Co. 

Scientific American 

Hudson-F ulton 
Celebration Number 

September 25th, 1 909 

THIS valuable issue will be filled with 
a colledion of interesting illustra
tions of unique interest in con

nedion with the important events. It 
will contain a history of inland river 

transportation, with engravings from authentic sources. The· artides 
have been written by experts in a readable, understandable way. 
Order at once from your newsdealer, if you are not a regular sub
scriber. Price 1 0  cents. for sale at all news stands. 

MUNN & CO., Inc., Publishers 
Scientific American Office, 361 Broadway, �ew York City 

Please mention the SCIENTIFIC AMERICAN when writing to advertisers 
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Safety Insurance is Better 
Than Revolver Risk 

Any kind of a revolver shoots-sometimet 
when you want it to, sometimes when YOll 
don't. The man who buys a revolver with· 
out an absolute assurance of its safety, in 
action or at rest, takes chances every time 
he holds the weapon in his hands. When 
you buy your revolver, b�y a safe revolver. 
And when you're buying, fix this one fact 
in your mind-the 

HOPKINS & ALLEN 

Triple Action 
SAFETY POLICE 

Is Safe Because Its Safety Is InlHnlt 

Scientific American 

BUY THIS HAYNES AT $2,000 

SEPTEMBER 18, 1909. 

HI." W"ee/. Tra "el al/ Road., 
Because ." Roads 3,e made to 
be traveled by HI." Whee/a, 

Oldest end I&rgal' makers of high-wheeled 
autom()IJiles iD the wul'id_ World's record 
for Hiil-climbing and Rnli&bil it,v con
tests in this class. Only all bt).:J �and_ 
roU4!r-bearing motor made. New 
friction-chain direct drive-nogt!a.rs. 
ROlldlblllty .nd ReI/ability 
are the rea.sons for high wheels a.nd 
lolid rubber tires. Send tor our 
catalog and learD more abou' these 
popular. intensely practicable 'Vehi
cles and 'heir low cost. 

IIUUSU."- N  Ali'fOJJfOHlI,E t!o. Suite 2.j3 aIona.duock Hlk l:Meago 

C O LD G A LVAN I Z I N G .  
AMEh , C AN PROCESS N O  R O YA LT I E S. 

5AMtoLE�5 AND I NFORMATION N APPLICATION 
N I C K  E L  

.ND 

E l ectro-Plating 
hoaratos ana Material 

".
Hanson '" VanWinkle 

co •• 

This Hopkins & Allen Triple Action is the 
real safety action. This is what the Triple 
Action means : The instant you pull the 
trigger the hammer cocks, then lets drive at 
the firing pin straight and hard; the second it 
hits the firing pin, the instant the shot is fired, 
the third movement then lifts the hammer 
up and above the firing pin, away above it, 

LET THE OTHER FELLOW DO THE TRYING OUT l iooo-_______ �e....;;,;;;�:s=:�;;...:�IJs·_'t. 
, ' I  want a Haynes-a Standard machine. My Everything about this Model '9 is in keeping I 

out of all possible contact 
with it.  There it lodges 
-securely, safely-firm, 
fixed and i m m 0 v a  b I e  
against a wall o f  solid 
steel. The weapon wilt 
not, cannot fire again un
less you actually pull the 
trigger all the way back. 

The new Army Grip gives a 
strong, firm handhold and addl 
to the effectiveness of the re
volver. 32 and 38 calibre, 4-incb. 
barrel, nickeled finish, $9.50: 
blued finish. $10.00. For lale at 
all good hardware and sporting 
goods stores, but if your dealer 
docs not have it. we will send 
one pOlt-paid on receipt of price. 

Send for our Gun Guide and 1909 C atlliog and learn more about 
th� Triple Action Safety Police. 
1 his catalog also showl our 

other lines-the most com
plete range 01 high·grade. 
low-price firearms made 
anywhere in the world. 
Write for it toclay. It', 
Fr ... 
Tbe HOPKINS I: ALLEN 

ARMS CO. 

CRUDE ASB ESTOS 
D I R E CT F R O M  M I  N E S  

P R E PA R E D  r R .  H .  M A RTIN ,  
A S  BESTOS FIBRE OFFICE.  ST. PAUL B U I L D I N G  
tor  "' a nutacturers use 220 B'way, New York. 

Cheaper than a Gasoline Engine 
01' \fmdmill �'���Rflf�g,:;����':.g water Niagara HydrauUc Ram 
\Vill pump water from-"any stream just 
when' you want it. Reqnires no atten
tiun :\n<1 t he.re is no (',ost for repairs

. 

"'rite for illnstrated eataloguc ..\A 
RU" ... stimate. W(> fnrnish ( 'aldwf>ll 
'fal:ks and Towers. �1.ua_H.A Hl'URA ... .IC t:N'GUE l'O. 

experience with three different nlakes of with the Haynes reputation for superior construc� 
machines that have been owned in three tion. I years by my hrother and me convinces me that a It has a distinctly " classy " appearance ; it has a 

Standard car is none too gnoc1. Let the other tuotor that has made Haynes' cars fatnons for their I 
fellow do the trying out.'1 stnooth·runnit1� quality and thdr unusual power ; I The allO\'e is an abstract from a letter just re- it has the 11luch-talkcd-of Haynes clutch ; it has 
ceived frOllt a Battle Creek man who ha� evidently Tirnken fotter bearings throughout : it is luxuri-����;� �:�!� ,. of experi.

. ... ... .. . 

.. _

.
': 

'" �t
U��rs 

U
a�h��!�::I�C:I�; 'I And his experience is 

. . 

" ,  \': ' 
'
- ,

' 

room. 
undoubtedly the experi. , , } It has everything you 
ence of thousands of 'll:allt or ,'xprcl il1 an au-
other owners who have IOlI/oh/I,'. 
"econonlized ,.  on their And it p u  t s  within 
first car or two. reach of every antomo-

Repeated letters of this bile bltyer the kind of 
kind ,uake us seriously car that e,·ery buyer t".(' .. 
doubt as to whether any buyer of a so-called cheap fers, namely, a car of f'stablisiled rr/nrlatiou-a sIal/d-
ear bdit'Vf:S when he buys it that he is getting the lIni car of kU07l'1l quality. 
kind of a car he really WallIs. Whether yon buy this car or not, you owe it to 

He nlay get value received for thr amount £11- yoursel f to investigate it. 
vested) but unless he gets a smooth-running, easily- A HarJU'S ctlr at $2.000 i!o' certainly too good a pro-
controlled, full-power car and one that is <7conOIJi- position to •• pass up " If yOH are 1n the nlarket for 
ical to maintain, he is not likely to excuse the lack an autOlllohile. 
of these qualities on the ground that he has only a Mail attached coupon for booklet givinl!: filII de-
small amount invested. tails of this car and important information as to 

And it is at this point that the strong appeal of wlll'reill it is superior to other cars. 
this Model 19 Haynes conIes to the buyer. _ .  - � � .  _ III � . -'  

For here is a car with a n  internationally-knowJl I Jlayne,," .\utomobile Co_ 
name, selling at hundreds of dollars less than is • 1�4 Hala St., Ilnkomo, lad. • 
asked for any other car with similar reputatioll, I 

N
.Pm

l
e.a., 

.
•

. 
I.o. rw 

.
•

. 
r
d
. 

lit

.

er

.

a

.

,u

. 
r.e .c.o.n.c.e.rn . •  in. �  . . Y. 0. u. r .

• 
M 
. . 

00 
.

. 
e.t .1.9. I and only a little abm·e the price asked for scores 

of cars built 1Jll'rdy 10 sdl. 
It affords the buyer an opportunity to econoruize 

on the first cost of his car and also to be auso/utrly 
sure of h is p u rclwsf'- a cotubinatiotl that is as lack
ing in so-called cheap cars as it is, in another way, 
in overly expensive ones. 

. . 
1 Add

r
ess. . . . .  . . . . 

. . . .  •
•

. •  • • • •
. . . .  . . .  I 

- _ _  . _ . _ ,,: _ . � 
Haynes Automobile Company 

124 Main Street Kokomo. Ind. 

UO Na,,:: :��:w �:k �35_00 A :::7: c •• �.t.:. I" . 1 
__________________________________ _ 
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:���I��;le�on� : 

� 
of piC'tureloi on pht,·� H{x:>ki' i l l (·he�, 3.�t1 1:1 ren'rsihle to 

/ - � C RO B ET take group:'! :lHd IllI, toll pil'tllr..-s. It h the best mon e y ' �_ 
makl'r 00 the IWlrket. h nlied on Slreet Fairs, Carniv:!ls, etc. - 1: ' S F Our )9119 :\l(u{.d T do Camera Scope, the latest button rns- ::r! . w." ss t' les eh.n� in the m:t.r!;,·t, m3.kes 3.11,1 Qeli'l7t!1'8 six pictlllt's ID one - - -

millult'. Pri.·t1 . L1." II. rl:,t�s for any butlon 1Il�I(:hint' 90c. /. 
.. � 

lwr hnn,1red. Button Fr!\me!\ 75c. to " .50 per gr(Js.� Plates, · >S,)1 t> � and other tools shown 
;��i�d !:,�e:rR��:t���� �:��tD. 20�Vr� ��d�rrcl�f;����ial!:. .�ZZ1 in II The Tool-Monger." New -York .'('Irrotype ('0_, 142-144 Dclanef"Y :-it.. nf'I)I. H, Nfl. York Sent free if you mention tltis paper when writing. 

Curtiss Motorcycles 
WORLD'S RECORD MOTORCYCLES 

Low 'ruM frame. 
Roller bearing- engine. 
Light weight. oreat 

power. 
Write for catalog and 

booklet •. Achievements." 

THE HERRING·CURTISS CO.. Hammo.d,port, N. Y. 

F or Everybody 
wishill� I" I,ort> :\ h(lit> ill steel, iron (lr w�HI. \V'" m:lk� drill." ill Q sizes. 
�::l� li�l\r�;e::z

e O��II. ��1!'(�t;1(.�·i1i��ce� 
wei!,hr, only -l pOllnds. :Hld II' i l l  drill 
ill ste..-l lip til 3·16 inc·ll. (�reat for 
manual training sclifl(lls. \\. e also 
make t'le(·lrk drh·en ,e-rludt>rs. Let us send one on 10 days' tri:ll, Send fnr (,atalogue

. II TilE CINCINX ATI ELECTitlC '1'061. C4I. 
6 50 Rnd 6u2 Evans I'lr('et .• ClnC'hmaU, Ohio. (T. P!l-. A. 

Pipe Cutting aod Threading Machine 
"�or 1-:11 her lIuud or Power 

This m:\chine i:o- the re�\li:lr h:mtl mllchlDe 8up!,[j",d with !\ pow.:r h:l.'1e, pinion. ,·"unteT9haft, etc., and 
can Le work.:d 3.S an or,iin�ry pow>!r 
m!\\�hille or t:l.k�n from its b3.S.: for 
IIse :\.� !lo hand machin�. Pipe 14 in. to \ .; in. diamder nandi>!,j o!5.'1ilv ill 
small room. ll1ustr:1wd cst."'I�ue
price Un flee on application_ 

THE GURTIS '" CURTIS CO. 
S G.rden St., BriciJ!:eport, Conn. 

• 'V8RI(41lSI::: 
I AmHIN& ·�::l" I.-sr., • • CLIMYON .\ 

C':.H. B l S LV8 CO fL':If4t�UM 

1Il0NTfiOMERY lr. CO., 109 Fulton Street. New York City 

ANOTHER JUM:P AHEAD 

fuFK/!, Ste��E ��:� W!:pes 
INSTANTANEOUS READINGS. 

This is a new system 01 markings that makes mistakes impossible. and overcomes delays. By 
its use. steel tapes are read easily, rapidly and without lear 01 error. 

The illustration conveys the idea. The loot mark is repeated before each inch or 1 0th loot in 
easily -:listinguishable figures. 'bringing the complete reading directly before the eye. It is never 
necessary to reler back lor the last registered loot. 

� 
SeDd for Sample piece of tape, ud our complete Mealariac Tape Cataloc. 

THE fvFKTIf RULE Co. --,Sagm<....-· a--,-w,_Mi_cb.,--, U_. S._A • 

NEW YORK. LONDON. ENG. WINDSOR, CAN. 

Please mention the SCIENTIFIC AMERICAN when writing to aJlJertiser. 

��UII: SHIP ON APPROVAL . a cent deposit, prepay the f r e i g ht 
and allow 10 DAVS PREE TRIAL. 

IT ON L Y COSTS one cent to learn OUf u"Jua..-d of prices and marvelous all"8 
on highest grade :1910 model bicycles. 

FACTORY PRICES fb;�;�I�� 
a pair of tires from anyon� at any jJ,,-'-ce I until you write for Catalq 

oD first town. 

1$54.00 per day 
Th�r:b:rd 

CAMERA-SCOPE 
And 'Ve CUll pr('ve it. Anyone call opelhte 
it. Mnke� tj titli�hed hutton plloto�rar b:; a 
minute, Price of l umera-:-'cope. with �up. 
I.lies for IHakm,z ill O piCl ures len u� �, \..0 
pay f(.:r the completf! outfit) $�n .410. 
tt;xt.ra. i,)utt'ms $1 pe .. hundred i extra frullle� 
'IJ"lO pl-'T g

r
usl'. fie indepf ndent and make 

mone.\' for �·nur�elt. V·i l'i te today. 
W. S. MOUNTFORD. 100 Maiden Lane, New York, N. Y. 

1t�6 �t:m��� _8 b�A����� ;u,!�:� 
teed forever - stands .filing like IS 
d\amond- stands beat like a dla· 
mond- bas no paste, foil or artitlc· 

•• lIIIIIiIIIIl •• !;:�g����:. l���h�l!e Igo:�l�� ��� 
monds. A marvelously reconstructed gem-sent on 
approval. Write for our catalog De Luxe. it's free. 

Remob Jewelry Co. , 453 N. BroadwaJ, St: Lollia 

Don'l Pay Two Prices for Stoves & Ranges 
Buy at raotory PriMS. SAVE .1 •• 00 

H O O S I E R  STOVES 
HAVE NO EQUAr.. 

"Why not buy the best when you can buy them at 8uch low unheardof' Factory Prices." 
a:711008iers are dellvered fol.'" you to nee 30 dayS free in your own home before 70U buy. A written guarantee with each stove. 
backed by .. MtlJion Dollars. Our 20 new 1910 iJ.:lprovements oDstovesabsolutely Bur. 1>&SS any thine ever produced, 
Send Poeta. Today for Free Catalop_. 
Hoosier SIGn Futory. 25'T�tate St .• Muloa, 

,atR�IJ�p.iI 
urnlng common erosen. nrtrD D I N  . . NTLE LAMP genera-tes gas that gives a l igM more brillia.nt tha.n city ras, gasoline or elec

tricity. Simple, OdMless. clea.n, safe and dura� blOj til revolutionizing lI::-htinr everywhere. Biggest Money Maker for Agents 
Needed in every hoUlo. F.\·ery tamp guaranteed. itsclf. Ask oll r nearest office how 100 ru 

lamp fr(',� or apply for al:ency propo!ition. 

IU�TLE 1,."-lIP CO. ot Amerlea. �.k 13 Portland, Ore., WaterburJ, CODA. WlnnipeC, 0rIa. 

L E A R N 
EXPERT S H O R T HAND 
from court repoft,ers. Individ
ual instruction by mail For 
beginners and stenographers 
Easy to learn. write and read. 

Write for nee catalogue. 
SUC ESS SHORTHAND SCHOOL 

SlIIte 409 19 Clar" St .... t. 8111te 904 lU& Broadway, 
Chicago, ID. New York Ctty. N. '1'. 

We have two schools. Address the one D.-rer ,.. 

GARDNER �&���E 

Rans as smooth as electric motor. 
4, Af'(lIal lI41l·tir.I'uwf'r �U::Lranteed. Grut�r pO ..... I'r, I .. 89 "ilomlitlll, t'(>TI�ume!l l�s fuel, 1ll0rot 
t·hlll),;wtl.\· LuSh, 1'r:wli.·3.I 1 ... · l1Jdt'�trllt>tiLle. Wllrlh IIIOrli' thall t11hli'r .j U. I'. ell)dll�� t'(tSt· 
In:! l.wi -,' ;IS mTIt·h. Ide.11 I - " W N  t(lr dri\'inj( 
hlhe.�. dYI'IIIlIOS, f::mll, w:ltt>r I'UIr!PS, air t·(lIn� pr.�ssorl!. et('. rhe:ll't"l p .. wer for SII II,1I shops :1Il,1 f:l('loriI'S. Ever�· l'lljrillt' j!uar:lllit'ltd. 
Prompt f'hiplllt'nt. nt'alt,I':.o; wantt'd. Gd I·ala· 
Jo� :lnd prkt' list tOnll ... ·• 

GARJ)NER MOTOR CO •• a147 Df"lmar An., St. I,ouis. Mo. 

MASON'S NEW PAT. WHIP HOIST 
for Outril!"ger hOists. Faater than Elevators, and holst 

direct from teams. Saves handling a.t le5l8 expense. 

Manfd, by VOLNEY W. iliA SON &: ('0 .. Jnl', 
Provlde .. ee. R. I .• U. 1.'. A. 

WE WILL MAKE i�drgi�eO��: 
estimates on 

manufacture of any metal novelty. Automatic: machlnery. tool8, dies and e�rt work our spec:falty AUTOMATIC HOOK A: EYE CO .• Hoboken. N. J 


